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HT_HONOURAPHLE 
THOMAS 


Earl of Arundel and Surrey, 
_ "Earl Marſhal of 


ENGLAND , &c. 


Right Honourable, 


He good affeftion you bear to 
- all kindof Learning, and 
in particular to the Mathe- 
- maticks; makes me advens 
ture to preſent your Lordſhip with this 
Tratiate of Arithmetick , becauſe that . 
Art ;” compared with other Mathematical 
A.2 Sciences 
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The Epiſtle Dedicatory, 

| Sciences is asthe Primum Mobile, in re- 
ſpedi of the ather inferiour Orbs ; For as 
the Poets uſed intimes paſt to ſay of Venus, 
Sine Cerere 6 Baceho friget Venus , 
ſo may Þ alſo confidently azerr of then , 
without Arithmetick they are poor ,, and 
without motion, Preſuming herefore 1bat 
your Lordſhip 5 loving the Art » cant 
diſaffe the Artiſt, nor his intention to do 
good in that Rind, I am bold to ſhel- 
zer this Treatiſe undey yaur Lardſbips pro- 
teflion , humbly intreating Tour gracious 
acceptation, and earneſtly deſiring for ever 


0 remain 


Your adonts,5 all 
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PREFACE 


FOHN KERSEY. 


REES Bout the year: 162g - out 
AN as tearned ContitrFinal, Et 
FROENVA 1:1hd Wirgate' Efguire , 
OBPNpt publilh'd a Treatiſe of 4 
CER ET Pr/metich divided- inte. 
EY tw9Books, the onEiftitu- 
ted Natural Arithiretice , the ther Are 
tifiesal Arithmetiet; and in tegard his 
prineipal deſign ift that Treatife was, to res 
move the dHfficultics which ordinarily a- 
_ riſe inthe pricticedf Common 4rithmerich, 
by tlit help of artificial, 'or borrowed n\m- 
bers,” eaſed Lop5);thmes ( whoſe proper 
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dition ; Didbiſion by Subſtrattion, &e. 
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The Prefoc 


he did then in his ſaid firſt Book omit di- 
vers pieces of Common or Praftical Arith- 
metick, which for the perfe& and univer- 
ſal underſtanding thereof, were neceſſary to 
have been inſerted, But after the firſt im- 
reſſion of both thoſe Books was ſpent, our 
14id Author being importuned to take care 
of the ſecond Edition, he promiſed his aſ- 
fiſtancegtherein ; yet his other neceſſary 
employtments not permitting him to pur- 
ſue his ſaid purpoſe, he was pleaſed to im- 
part his thoughts concerning the ſame.un- 
to me, together with his requeſt, that I 
would peruſe the-ſaid firſt Book, and. ſu 
ply it with ſuch pieces of Prat7icat Arith- 
metick , which for the reaſons aforeſaid 
were wanting in the firſt Edition, ” + 
In purſuance of which requeſt; I have 
contributed my Talent towards perfeQing 
this TraQate, upon our Authors foundati- 
on, partly in his life time to 'his good li- 
king,and partly ſince his deceaſe, 1n ſeve- 
ral Editions committed to my care to be 
prepared for the Preſs: wherein I have u- 
ſed my beſt endeavours, as well to pre- 
ſerve this Book as a Monument of our ſaid 
Authors worth, as alſo to make it a, com- 
pleat Store-houſe of Common —— ; 
rom 


Town 
The Preface 
from whence the ingenious may be far- 
niſh'd with the exceKencies of that Art, 
in reference both to common affairs, as al- 
ſo to the practical partsiof -the' Mathema- 
ticks. And: 1n order-to:thoſe ends I have 
made theſe following alterations and\ Ad- 
ditions, namely, -: 9 
Firſt, for-the'eaſe 'and benefit of ſuch 
Learners, who deſire only ſo much 'skill1n 
Arithmetick ,, as is uſeful. in Accompts, 
Trade , and” ſuch like ordinary agile - 
ments ;..the. Doctrine of whole. Numbers, 
(- which in the: firſt Edition was 'inter- + 
mingled with Definitions and Rules con- 
cerning broken Numbers , commonly cal- 
led Fractions!) is now entirely. handled a- 
part. And to the end the full knowledge 
of Prattscal Arithmetick in whole Num- 
bers might,.more clearly, appear , I have 
explained divers of the old. rules in the firſt 
five Chapters, . and. framed, ahew-:t 
Rules of D:vi/ion ,. RegufFon,, and; the 
Golden Rule in the ſixth, eventh, eighth, 
and ninth Chapters ; {> that ,now Arith- 
metick in; Whole Numbers. 4s plainly and 
fully handled before any.entrance be made 
into the craggy paths of Fractions, at the 
ſight whereof ſome Learners are fo dil- 
| A4 couraged, 


diſcouraged, that "a. ar Bnad ,and cy 
olit, nou plus ultra, there's no progre 
urther, * 


Secandly,. to aſſiſt fach young Students 
35 rok to Se 2:good foiindation for the 
ralknowledy in the Ma- 

—_—_— 1 ave in a: familiar method 

delivered the entire Doctrine of Fractions, 
both Vulgar and Decimal, which was o- 
mitted in the firſt Edition ; and have alſo 
newly framed the Extraction of the Square 
and: Cube roots, ima method which by ex- 
perience is found to be much eafier than 
that commonly -nfed heretofore, and is 
exactly — to. the ConfiruQtion or 
Compoſition of Square and: Cube num- 
bets. | 


Eaſtly , T have added an ;- roi 
which is furniſhed with variety of choice 
_ delightful knowledge in numbers, both 
and. Theoretical. In all which 
SeGemaiens TL have: earneſtly aimed at 
truth, perſpicaity', and exat correQion 
both of the ext and Numbers ; ſo that I 
hope this Book' is now ſupplied with all 
gan neceffary to the full knowledge and 
actice of Common Arithmetick, the uſe- 
proc whereof is 'fo generally A . 
taat 
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that there wilt bento! reed of Argum 
'to excite anF-One that his mens or 
the publick good, to be acquairited with 
ſo excellent awart: T4 

Bur if the thore curious Artiſt, after he 
is well excercis'd in vulgar Arithmeti 
deſires further. i I efion. into. the M vite- 
ries of Numbers, bis bet Guide is the ad- 


mirable Art. _—_ d Algebra; the Elements | 


whereof L have expounded- at large i an 2 
Treatiſe lately: NI 8 | 


' JOHN KERSEY. 


THE 
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The Table of Contents. 


Where thoſeChapters of Mr. Wingates tht 
- "have been altered and framed atiew by Fohn Ker- 
| ſeyare diftinguiſhed by this mark'(ZF, and thoſe 
; !Ghapters that have been entirely compoſed. by 
the ſaid F.K.may bedifcovered by this Aſterisk *. 


The Do&rine of whole numbers is contained in 
the firſt x5 chapters, the titles whereof are theſe 


following. 


Chap.|Pag. 


: 07 ena. the Nota ton of Numbers--11 1 


(Comcerning, ExngliſhMoneys, OS 
we, Oc. 
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The Pedrine of Fraftions both Vitor ſl deci- 
mal; ;is contained inthe: ,16 chap next following, 


MEE 7. vulgar Fraftions. 
| | * Chap. [Pag. 
* Notation, === _ 44 161133 
X Reduflion.——— — 171137 
$- Sdition, —un— adit Orgs 
* Subtraftion. —————= ——19|154 
* Maltiplication,— IL i=l 
* Diviſion, EXT. — ESPE x[164 
SE: Goaingt | Decinabfraftion. * 
* Not4hion, —— -- ——22 167 
* ReduViono— tt tn nn 173 
* Addition. 0600 ES AIDEVEAO ed inrs 
* SubttaGiion. m2 $21.4. 
* Maltiplication, ———— ——— ——26 boy 
 *. Diviſions — ———7 
| Invylgar. Ana Fradtions. wif 
* The Rule of Three Dire( oro 240 


* The Rule of Three inverſe —: - 1345 
* The double Rule of Mae ee rn 247 
* The' 'Rule of Falſe. bo = TLITIRABGS 2. 250 
The E xtraQtion of Roots is contained 
in the two Chapters next following... 
0 The extrattion of the ſquare root —32]257 
(F The extrattion of the Cube root——33|270 ' 


The Relation of Numbeas in quantity and 
Guality is contained in the two fol- 
lowing Chapters. 


The Relation of Numbers in Quantity———34{2 90 


The Relation of Numbers in Quality, where | 
of Arithmetical andGcometrical proportion 3$i205 
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The Contents of the Appendix. 
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CHAP. I. 


Concerning Nat ation of Numbers. 


PIER Eithmetick is the ax4 of accompting 
ing. by Number A mona gens 

1 - | 7 / ne l wy ot. - 2 | 

ary multicude'or number is thar of £- 

- IT Number is that by which every 

_ thing is numbered ; oo tia whichage ' Aumbtr, 


{wers 


Z Notation. _  Beok I. 
ſwers thisgutſtion, how many y>- ( unleſs it be an». 
ſwercd blog's) Soit-it be 40 how many 
dayes are ina week, the anſwer is ſeven, which is 
called Number. ol \ 
III, The Notes or Characters, by 
which wa. Which Number is ordinarily expreſ- 
er is exprefſed ſcd,are theſe ; ti one, 2 two,z three, 
4 four, 5 five, 6 fix, 7 ſeven, eight, 
9 nine, © nothing, | 

IV. Theſe Notes or Charactets are cithet figni- 
kcant figures, or a Cypher. 

P.. The ligniticant tigures are the firſt nine ; viz. 
1,2,3,4,5,6,7,8.9. The firſt whereof is more par- 
ticularly called an Unit, or Unity, and the reſt are 
Gid to be compoſed of Unities: fo 2 is cothpoſed of 
two unitles, 3 of three Unitics,:&c. 

VT. The Cypher is the latt, which though of ic 
ff it ſignitics nothing, yet being annexed after a+ 
ny of the reſt, it increaſeth their value: As will ap- 
_ pear in the following Rules. | 

VIE. Arithmetick hath two parts, Notation and 
Numeration. r & wr” 

FIII. Notation teacheth how to expreſs ,read,or 
. declare, the fignification or valuc of any number 
written, and alſo to write down any number pro« 
pounded, with proper CharaQters in theif duc pla- 


IF.A Number is laid to have foma- 


Fhe placis or” 1,7 placesor degrees, as there ate Cha- 


degrees of. + © © 2s id the , f 
amb...  faGers in the number ; viz. when di 
3 figures, ; whether they bie imter- 
mixt with a Exrher or Cyphers or not, are placed 
together like letters in a word, without. any. ;point, 
comme, line, or other note of dillinion __ 
< 1 4 po . 


7 oY: EN 


Chap:1: 


poſed,all thoſe CharaQters make but :one a 
which conſiſts of 'fo many places as there-arc Chn1i 
ratters ſo. placed together:ſo this number 205 con 
fiſis of 3 places, and this 30600 of 'five places,S&c+ 

X. Notation conſiſts. in the knowledge of two: 
things 3 vize the order of places, and the value of 
every place in any number. 

XL The order of the places is fromthe 
right hand towards the left : So ia this 
number 465,the figure 5 ſtandeth.in the 
firſt place, in the ſecond , and 4 in the | 
third ; likewiſe in this number 7.560., a Cypher 
ſtands i in the firſi.place, 6 in the ſecond, 5 in the 
third,and 7 in the fourth, 

XIT. The firſt place of ; a Number, 

(which as before is the outermoſi to- neva 4 
wards the right hand)is called the place oy number 
of Units or Unities 3 in which place a- 

ny figure ſignificth its own ſimple yalue: fo jn this 
number 465,the figure $5 ſanding inthe firſi Place 
fignifieth five Unities,or tive. 

XII, The ſecond place of a number is called the 
place of Tens 3 in which place any figure ſignifieth 
To many Tens as the figure containeth unities: 
in this number 465, the figere 5 inthe tirſt place 
Ggoificth ſimply fve,but the figure 6.in the ſecond 
place {ignificth fix tens,or faxty.. 

XIV. The third place of a number is called the 
place of Hundreds : in which place any figure ligs 
nifieth fo many hundreds as there are unities con- 
tain'd in the figure : So in this number 465, the-r* 
gure 4 in the third place ſignificth four Hundreds!: 
whereſore if it be. required to read . ox prenounce 
this number 465,you arc to begin on; the leſt hands 

an 


The Or 
plactsin any 
number. - | - 


4 Notation. Rook 1. 


and according to the aforeſaid rules to pronounce 
je thus, four hundred fixty five; likewiſe this num- 
ber 315 is tobe pronounced thus , three hundred 
and fifteen : 'and this number 205, two hundred 
and five; alſo this number Foo , five handred. 
Whence it is manifeſt , that although a Cypher of 
it ſelf ſignifies nothing, yet being placed: on the 
right hand of a figure it increafeth the value there- 
, by advancing fuch figure to a higher place than 
that whercin it would be ſeated , if the Cypher 
. were abſcnt. | 
: The true readiog or pronouncing the value of 
any number written, as aHo the writing down any 
number propounded, depends principally upon a 
t underſtanding of the three firft places before 
wentioned, and therefore I (hall adviſe the Learn- 
ex fo be well exeercis*d therein , before he proceeds 
to the following Rules. 
/ XF. The fourth place of a number js calted the 
place of Thouſands (thet is, any number of Thou- 
fands under ten thouſand} the —— trns-of 


| z 'but'ro give names fo 
them would bc doth « troublefom and an unnece(- 


XVL 


Chap.T. of Numbevs. 3% 
XVI. From the rules aforegoing , an eafie way may 
be collefled to read or expreſi the viIue 
. of a Number propounded,Viz.Let it be prin, wg of 

. . otation. 

' re-quired to read or pronounce this 
nnmber 521426341, Firſt, Diſtinguiſh by a Com- 
* ma, Or point, every three places, beginning at the 
richt hand , and proceeding towards the left , ſo 
will the aforefaid number be diſtinguiſhed into 
parts, which may be called Periods, * * 
and ſtand thus 521, 426, 341. where 4 Pericd- 
you may note the firft period towards | 
the right hand to conliſt of cheſe figures 341, the 
ſecond of theſe 426. and the thirdot theſe 521. Se- | 
condly , reid or pronounce the figures in every Pe- 
riod as if they ſtood apart from the'reft, ſo will the 
firſt Period be pronounced three hundred. forty 
one, the ſecond four hundred twenty fix : and the 
third five hunnred twenty-one. - Thirdly, to every 
Period except the firſttowards the right hand, a pe- 
culiar denomination or ſirnameis to be applyed,Viz, 
the ſirname of the ſecond Period is Thouſands; of the 
third , Millions 3 of the fourth, Thouſands of Mil- 
lions, &c. Therefore beginning to pronounce af 
the higheſt Period, which in this Example is the 
third , and-giving every Period its due firname , 
the ſaid magniber will be pronounced thus, Five 
bundred twenty one Millions, four bundred twenty ſix 
Thouſands, three bundred forty one. = 

Note, When a number is diſtinguiſhed into Pe 
- riods, as before, the higheſt Period will notalways 
compleatly'confiſt of three places , but ſometimes 
of one place, and. ſometimes of rwo , nevertheleſs 
after ſuch Period is pronounceg as if it Rood a» 
part, the due ſirname is to be annexed; fo this 
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ber propounded to be written. 
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after it is divided into Periods, 
Three Millions, two. 
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'The Table of Notation. 
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g or reading off a Number wh 
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[11T. or thus IV, 


| VIH. or thus TIX. 
VIII. Or thus IX; 
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Notation of Numbers by Latin Letters. 


| vin or this LIX 


LX 
LXXXIX, 


18/XVIIT.or thus TIXX. 500}D, or thus'19«: + 
19|/XVIILLor this XIX: 600|DC. or thus LOC. 
0 IX 7@0/DCC, or thas IDCC: 


C3). os thus M. 
20000 |CID. CL). 
50 | CID. CID. CL! 


—_— 


50090 | INI 
CCCIIID. or thus CM.. 


i ds > £9 1 led. ak ON TY IE 6 
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I0000C0 CCC. AYJIII» 
CLODCEXXVH,. or 


 MDCLxXviIl. 


CHAP. IL 


Concerning Engliſ Moneys,W erghts, Mea- 


ſures, Bc. 


1. JT He things expreſſed by Numbers are principally 


4- Money, Weight, Meaſue, Time , and things 


wecompred by the dozen : Of the three firſt of theſe, 
there are infinite kinds and varieties according to 
the diverſity. of the ſeveral Common-weelths in 
which they are uſed, all which here to produce 
were both endlcfſe and needlefſe: wherefore we in- 
tend here to treat only of ſuch Moxeys , Weights, 
Meaſures,&c.as are uſed in this Nation,being indecd 
only neceflary for our preſent purpoſe. 

II, The leaſt piecc of money uſed in Eng- |; VE 
land is a Farthing, from whence this follow- yeys, 
ing Table is produce?. 


I. Fartbing I. Farthing. 
4. Fartbings 1. Peny. 

12. Pence makes 1. Shilling. 
20.Shillings I. Pound. 


Exgliſh ( or fterling ) Money is ordinarily written 
down with Figures after this manner 


l. S. " EE © 
34—13—05—2 ()' 
O09 —05 ——IO0—1I 
O06— 00 — 06 ——3 
OO on JI cn f] oor © 
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Book I; 


Of Eng- | 
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Chap.II. Wezghts Meaſures, f6c. b 


The fuſt Rank of the (iid Numbers fGgnities 
thirty four pounds , thirteen ſhillings, five pence, 
two farthings: the ſecond Rank expreſſeth nine 
pounds, tive ſhillings, ten pence, one farthing-: 
the third Rank, fix pounds, no ſhillings, 11x pence, 
three farthings, &c. 

Il. The ſmalleft Weight ufed in 
England is a grain, that is, the weight Yid: Stat.de 
of a grain of, Wheat well dried and ©9"P"/itione 
gathered out of the middle of the TY proce 
ear, whereof thirty two make ano- 
ther weight called a Peny-weight, and twenty 
Peny-weight make an Ounce Troy. 

Here obſerve, That by the Statutes 
quoted in the Margent, the weight of 31 E# 1.4% 
ewo and thirty grains of Wheat make *4f->19hts 

. * . . 7 G $, 12; 

a peny weight, which weight being 5,25. 
once diſcovered by two and thirty 
ſuch grains, the ſaid peny weight ( being the 
twentieth part of an ounce Troy ) is: ufually ſub- 
divided into four and twenty parts only, called 
alſo Grains, as appears by the enſuing Table. 
A Table of Troy Weights. Troy weight, 


32 Grainrof Wheat 24 Artificial Grains. 
24 Grains note 1 Peny Weight. 

20 Peny Weight I Ounce, 

12 Ounces | 1 Pond Troy, 


Troy Weight is ordinarily written down with Fi- 
gures aſter this manner. 


Ib. 0S pw. gf 


7 We RIES v2 
OO — 11 —— 07 06 
CO— OO -— 05 20 


A 
2 
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Thefirſi rank of the ſaid numbers expreſſeth (e- 
venteen pounds, hve ounces, thirteen peny weight, 
thirteen grains, of Troy weight : the ſecond rank,np 
pounds, © eleven ounces, {cven peny weight, fix 
grains: and the third, no pounds, no ounces, five 
peny weight,and twenty grains. 

Now this Troy weight ſerveth only: to weigh 
LT Bread, Gold, Silver, and EleQtuaries. 

Ma ynes le And here obſerve alſo by the way, 


pb that Troy weight regulateth and pre- 
pag. oe ** fcribeth a form how to keep the Mo- 


ney-of England at a certain Stqu- 
dard, For about two hundxcd years before the Con- 
queſt, Osbright a Saxon, being then King of Exg- 
land, cauſed 3n ounce Troy of Silver to be diyided 
jato 20 pieces, at. the ſame time called Pence ; and 
ſo an Ounce of Silver at that time was worth no 
more than twenty pence, or one ſhilling eight 
pence, which continued at the fame yaJue until 
the time of Henry the {txth, who (in regard. of the 
enhancing of Moneys in Forcin parts) valued the 
fame at thirty pence, fo- that then there. were ac+ 
cordingly thirty pieces made out of the Ounce, 
and the old pieces went then for three half pence, 
until the time of Edward the fourth, who valued 
the Ounce at forty pence', and then the old. pieces 
went for two. pence apiece. After this, Henry the 
eight yalucd the Ounce. of ſterling Silver at torty 
five pence, which value continued until Queen 
Elizabetbs time, who valued the fame Old penceat 
Three-pence the piece', (© that all Three-pences 
coined by the ſame Queen-weighed but a peny 
weight , and every Six-pence two peny weight 
and fo in like manner the Shilling and other picces 
| | accord» 
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' accordingly 3 -which made the Ounce Troy of 'Silver 


to be valucd. at fixty pence or.five ſhillings, as it 
now remains at this day without alteration. 

IV. The weights uſed by Apotheca- 
ries axe derived from. a pound Troy , Apothecaries 
which is ſubdivided as in the follow- Weights. 


ing Table; 
A Table of Apathtcaries Weights. 
it A pound Troy | 12 Owvices. 
3 An Ounce is equal }8 Drams, 
Z A Dram unto )3 Secruphber. 
J AS cruple { 20 Grains, © 


So that if you were to expreſs in Figures 12 
pounds 10 ounces, five drams, two Scrupl.s, and 
IG grains : alſo three potinds, five ounces, ſeven 
drams, one ſcruple, and two grains, the ordinity 
way to write them down is briefly thus, 

* 9.5. 3 
I2—10—5 2 —=—16 
03—05—7 I] =—— OZ 


V. Beſides Troy weight before-mentioned, there 
is another kind of weight uſed in Ezglard, : called 
Averdupois weight, a pound whereof is equal an- 
to 14 Ounces, twelve peny weight Troys.” This A- 
verdupois weight ferveth to weigh all 


kind of Grocery-ware, as alſo Butter ; Me» #5. 


Cheeſe, Fleſh, Tallow, Wax, and every 74” 
other thing which beareth the name of :Garbel,and 
whereof ifſueth a refuſe or waſte, 

VT. Averdupois weight is either greater ot lefs. 

VII. The greater is, when one hun- | 
dred and twelve pounds Averdupois 4verdupeis 
are confidered as one entire weight 8/4! Pe1ght. 
B 4 come 
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commonly called an hundred weight,and then ſuch 
hundred weight is ſubdivided firſt info four quar- 
ters, and each quarter into eight and twenty 
pounds: again, each pound into four quarters, or 
( if you will be more exaQ ) into 16 Ounces, and 
if you pleaſe each; Ounce'into four quarters, But 
ordinarily a pound is the leaſt quantity 'that is ta- 
ken notice of in Averdupois groſs weights. 


A Table of 4verdupois greater weight, 
28 pounds Ent. quarter of 112 1b. 


4 quarters ( an bundred weight, or 112 1b. 


So that if you were. to expreſs by Figures eight 
hundred, three quarters, and five pounds 3 like- 
wiſe, ſeven hundred , oe quarter, and ſeventeen 
| Pounds: the ordinary way to write them down 
is briefly thus, ; , 

C. q« Ih, 
gp —g—— $ 
me in Bt rag? 

VNI. The leſſer Averdupois weight 
is, when apound is the higheſt name 
n or Integer,cach pound being ſubdivi- 
ded into ſixteen ounces, and each, ounce again in- 
ro 16 drams, and 'if you pleaſe, each dram into 4 
quarters,as by the ſubſequent Table is manifeſt, 


Av ergupois 
tefſer Weight. 


A Table of Averdupois leſſer W eigbt. 


4 Quarters of 2 Dram 1 Dram, 
16 Drams  Smakec+4 x Onnce. 
16 Ounces | 


I Pound. 
Sq 


Lon EN 2 #- 
hp OTTER 


.- 

G= 
7 %, 
- Ie 
#4. 
5 Þ 
$ee 


1 Pound of 4 3 : 0, Pi 


Troy weight E: 
2 Pints 1 Duart, 
2 Duarts 1 Pottle. 
2 Pottles | 1 Gallon. 
$ Gallons 1 Firkin of _ 
v 3  Sope, Herring, 4 
9 Gallons - p 1 Firkin of Beer. 3 
| 10 Gallons and an '8 1 Firkia of Salmon 4 
half or Eels. "j 
2 Firkins : 1 Kilderkin. 
2 Kilderkjns 1 Barrel, 
42 Gallons 1 Tiegxce of Wine, 
63: Gallons | 1 Hogſhhead. 
2 Hogſheads | 1 Pipe or But. 
2 Pipes or Buts 1 1 Trnof Wine. . 
XII. Dry 
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So that if you were to expreſs by Figures cigh- 
teen pounds, twelve eunces, five drams , -and three 
quazters of a dram ; likewiſe five pounds,rio ounces 
twelve drams, and one quarter of a dram, the or- 
dinary way to write them downis brictly thus. 


Ih, oZ, dr, g. | 4, 
15 — - 05 3 | 
05 ——— 00 = 12- -1 
IX. The meaſures uſed in England are cither of 
Capacity or Length. 


X. The meaſures af Capacity are thoſe which 
are produced ftom Weight,” and they are either 
Liquid or Dry. 

XI. The Liquid meaſures are thoſe,, ,. . oe 
in, which all kind of Liquid ſubſtances Fs guide 
are meaſurcd,and they are expreſſed in .* 
the Table following, 

A Table of Liquid Meaſures. 


14 Of Engliſh Moneys,  BookT. 
"0 XII. Dry Meaſutes are thoſe, in 
Pry Meaſures. which all kind of dry fabfiances ate 

meted,as Grain,Sea-coal, Salt,and the 
like 3 their Table is this chat follows : 


I A Table of Dry Meaſures, 
| 1 Pinte 1 Pinte. 
2 Pintes 1 Dnart. 
2 Duarts 1 Pottle, 
2 Pottles 1 Gallon; 
2 Galloxs I = 1r Peck, 
4 Pecks *E * x Buſhel land-meafure, 
5 Pecks | 1 Bufhel water-meaſure. 
8 Buſhels 1 Duarter, 
4 Duarters 1 Chayder, 
5 Suarters 41x Wey. 


ſures this Table following. 


3. Barley Corns in -I Inch. 


length 
12 Inches 1 Foot. 
3 Foot | 1 Tard. 
3 Foot nine Inches | = | 1 Ell. 
6 Foot i =F I Fatbem. 
4 _ aud an 1 Pole or Perch, 
40 ke 4 or Perches | 1 Furlong, 
S "_—_ 3 : Ur Engliſh mile. 


divided into four Quarters, and each Quarter into 
foar Naihs. 
XIV. Super- 


- 


Long Mea» NXIIT. Long Meaſures are 'e exprek | in # 


Note, That #Yard,as alſo an ElI, is uſually ſub- 
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XIV. Superficial or ſquare Meaſures 
of Land, are (uch as are expreſt in the Ho Megs 


Table following : TR Ws 
40 Square Poles S Rood or quarter of 
or Perches >make an Acre, 
4 Roods 1 Acre, I 


So that if you would expreſs by Figures theſe 
quantitics of Land , vis. Thirty fix Acres, three 
Roods,twenty Perches : alſo ſeven Acres,no Roods, 
thirty two Pcrchesz the ordinary way to write 
them down is thus, ; 

A, R, P, 


36 3 —20 , 
/ DIG : 

AV.A Table of Timeis this that follows. Time i 
3 Minut6 A C 1 Minute, 
60 Minutes 1 Hour. 
24 Hours 1 Day naturdl. 
7 Daaes * en i eek. 
4 Weeks E | 1. Month of twenty eight 

13 Months | days. 
F Day, and 1 Tear very #ear.. 

6 Hours t - 


But in ordinary computations of time,the whole 
year conſiſting of three hundred lixty five days, is 
divided either into twelve equal parts or months, 
each month then containing thirty daics and ten ; 
hours;or elſe into twelve uncqual Kalendar months, 
according to the ancicnt Verle : 
Thirty days hath September, April, Tune, and No-- 
vember : \ 
February bath twenty cight aloxe, andeach of the 
reſt thirty one, | 
| Note- 


_ 
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Note, That every Leap-year ( which happeneth 
.once' in | four years ) containeth three hundred 
ſixty - fix days , and in ſuch year February con- 
taineth twenty nine daycs. 

XVI. Of things accounted by the 
Of things ac- dozen, a Grofsis the Integer contit- 
- whey exgghe ing of twelve dozen, cach dozen con- 
” taining again twelve particulars: fo 
chat if you would expreſs in Figures, ſeven Groſs 
four dozen; and hve particularsz alſo four Do- 
zen and eight particulars, they may be briefly 
written thus. | 


G. D, | of 
7 4 *») 
© 04 O08 


CHAP. 1IL. 
Addition of whole Numbers. 


I. ;(oncining notation of Numbers ; and how 
thereby the quanitities of things are uſually 
exprett, a full Declaration hath been made in the 
preceding Chapters; Numeration enſucth, which 
comprehends all manner of operations byNumbers, 
.- TE. In Numeration , the four primary or fun- 
damental operations ( commonly called Species ) 
are theſe, Addition, Subtraction , Multiplication, 
and Diviſion. 
- II. Addition is that by which divers Num- 
bers are added together, to the end that their ſum, 
aggregate, or total, may be diſcovered: 
IV, -In Addition ) Place the Numbers given, 
one 
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one above another in ſuch fort, that © + 
like places or degrees in each number EMIT LAG FA 
may ſtand in the ſame rank: that is ;,,niden 
Units above Units, Tens above Tens, | 
Hundreds above Hundreds, Sc. S9 
theſe numbers 1213 and 462 being gi- . y213 
ven to be added together ,. you are to 462 
order them as you ſee in the margent. | 
V. Having thus placed the Numbers, and drawn 


a line under them , add them together , begivning 


_ withthe Units firſt, and ſaying thus, 2 and 3:make 


5, Which write under the Rank of Units , then proz 
ceed to the ſecond Rank and ſay 6 and | 
1 make7 , which write under the ſe-= ' ' 1213 


..£ cond Rank ( being the place of tens ) 462 


again 4 and 2 make 6, which write un- - — 
der the third Rank. Laſtly , write 1675 
down 1 being all that ſtands in the 

fourth Rank, ſo the ſum of the (aid given Num- 
bers js found to be 1675, and the operation wilf 


Rand as in the Margent 

In like manner the Numbers 2315, 2 3 5 
7423 and 141, being given to be ad- 7423 
ded together, their ſum will be found ; 14D 
to be 9879, and the operation thereof = =——— 
will ſtand as you ſee in the Example. 9879 


VI. When the ſum of the Figures of any of the 


Ranks amounts unto ten, or any number of tans 


without any exceſs , write down a Cypher under 
that Rank 3 but when the ſam of any Rank exceeds 
ten or any nbc of tens, write down the exceſs 
under ſuch Rank, and for every ten contained in 
the ſum of any Rank , reſerve an Unite: or 1 in 
your mind, and add ſuch Unit or Units to: the. Fi- 
gures 
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_ gures of the next Rank towards the leſt hand, fo 
the Numbers 4937, 9878, and 394 being giver 
to be: added together, the operation 
4937 will be thus, viz. beginning witti 
9878 the rank of Units, I ſay 4, $and 7 


394 make 19,wherefore Þ write down 9, 
75209 the excels above 10, and carrying,s 


in mind inſtead of the ten con- 
tained-in the ſaid 19. I ſay 1 and 5 ( 9 being the 
lowermoſt figure of the ſecond rank ) make 10, 
'whichadded to7 and 3., the other figures of the 
Gme rank, the whole ſum of them-is 20 , wheres 
fore ſetting down.a Cypher under the' line in that 
xank: ( becauſe the excels above the two tens is 
nothing) 1 carry 2 to the third rank , and fay 2 
and 3- (3 being the lowermoſt figure of the third 
rank) make 5, which being added-to &and 9 (the 
other figures of the ſame rank) the ſum of them 
is 22, whercfore writing down 2 ( being the ex- 
cels above the two tens) under the line, inthe third 
zank, i carry 2 in mind (becauſe there were two 
tens in 22) tothe fourth rank, and fay 2 and 9 
make 11, which added to 4 makes 15, this 15 be» 
cauſe it is the ſum of the laſt rank I write totally 
down under the line, on the left hand of the Fi- 
gures before ſubſcribed 3 ſo the ſum of the three 
Numbers given is found to be 15209, as in the 
Example. 
a VII, When numbers given to be 
fon m7" added; do expreſs things of dis 
ers of divers 43 WP” 
Denominations. Vers Denominationss | firſt write 
them down orderly (according to 
the Examples in Chap.'2.) then-aftes: a line is 
drawn under:themall, begin to. add: the _—_— 
| © 
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of the leaſt Denomination, and if the ſum of them 
amounts to one Integer, or many Integers of the 
next greater Denemination,, with ſome exceſs of 
the leſs Denomination, write down that. exceſs , or 
a Cypher when there is no exceſs, ,under the line, 
ſo as it may: ftand under the leaſt Denomination, 
and keep the fgid, Integer or Integers ip mind, tobe 
added to thoſe of the next greater Denomination 
on the left hand ; But when the. ſum of the num- 
bers of the leaſt Denomination amounts not to 
one Integer of the next greater Denomination, fee 
down the ſum, it ſelf under the linez then add the 
Integer or Integers kept in mind (when any hap- 
pens,) to the numbers of the next greater Deno- 
mination,on, the left hand, and proceed to add 
them,as alſo thoſe of every greater Denomination, 
in, like manner as above is. direaed, until you 
come to the numbers of the greateſt (or higheſt} 
Denomination ,- which arc to be added accarding 
tothe foregoing Rules Y. and YI. of this Chapter. 
Sa, theſe ſeveral farms 24 1.—13 5. — 5 4.—3,fe 
Allo 121.0 s5,—8 4. and. 5 1L—18s.—2Ff 
being propounded to be added ,. their total fumis 
42h. —— 12 5. 24. —— 1f; For having 
written them down orderly according, to. the 
ſecond Rule of the Second Chapter, and drawn 
a line underneath I begin with the Farthings firſt, 

and ſay, two Farthings and 
three Farthings make five 4., ©. & $f 
Farthings,that is,one Peny 24—— 13 —05——3 
with a Farthing over and 12—00—08— © 
above 3 i ſetting 05 —13— 00 -—2 
down 1 under the deno- -— _ 
mination of.. Farthings, I 42—12—— 02 —1 
carry 
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carry one Peny (0: the denomination of Pence, 
then I ay 1, 8, and fiyec Pence rake 14 Pence, 
which centain one ſhilling ard two Pence, where- 
fore writing two under the denothination of Pence, 
FHikewiſe carry 1 ſhilling to the denomination of 
thillings :' Then adding the ſaid * ſhilling unto 18* 
thillings and 13 ſhillings, the fum will be found 1 
pound and 12 (hillings , wherefore ſerting down 
12 under the denomination of ſhillings, I catry 
Apognd in mind unto the denomination of pounds 
faying®1 pound in'mind', together with 5,2, and 
F pounds which ftand in the tirſt Rank of pounds, 
make 12 pounds, wherefore ( according to the 
fixth Rule of this Chapter )I write 2, the exceſs 
. above 10, underneath the faid firſt rank of pounds, 
and carry 1 in mind for the faid 10 to the ſecond 
Rank of pounds, then ſaying inlike manner, I in 
mind, together with 1 and 2 which ſtand in the 
ſecond Rank of pounds make 4, which 1 write un- 
derneath the line, that done, 1 find the total of che 
three ſums propounded tobe 4.2 /.--12 7.--and--1,f, 
In like manner 3 1þ.--05 oz--19 p.w. 15 gr. Alfo 
2 tþ,—o 0Z.— 3 p.w.— 7 gr. Al o1b.— 10 oz, 
——6p. w. And olb.-—9g 0, —0p.w.--17 gr. 
being given to be added together , their ſum will 
be found 7 1h. — 1 0%. — 9 p. wa ——15 gr. and 
the work will ſtand thus. * OP : 
Ih, 0Ss. pm. gre 
03 —— Qf —— 19 —— 15 
O2—— ©) —— 03 —— 07 
O00 -— Is —— 06 —— 00 
I —g --I17 


ee FP Wn | Go 
- — 


OJ— 01—--09—--T15 
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Note, In adding together the Numbers in the 

laft Example, it muftbe xemembred that 24 grains 

make one Peny .weightz 20. Peny weight , one 

ounce 3 and 12. ounces one pound Troy (as before 


is declared in the third Rule of the ſecond Chap- 


ter 3) And then you -are to proceed according, to 
Rule V1I. of this Chap. . 

More Examples of Rule VIL. are theſe follaw- 
iog, which preſuppoſe the Learner-1o be well cx- 
erciſ'd in the Tables of Chap, 2. that he may rea- 
dily know, what Integers are to .be carried from 
every Icſſ:r Denomination to the next greater. 


Addition of Engliſh Money. 
Lb. HS; d. Kci# v, d 


230—17 I0 1.0 13———05 
175——12 I1 3:0 179—08 
O52 OF——06 oO © OO 10 
0095—©0Q o8 1 O——1C 03 
506 -13 2 - 0 ——15 06 


OO 


% 
* 


_— 


$74 Iy——00-— | 217-0 


Addition of Troy Weight. 


1h, os. pw., gr. 0Z. pw. & 
23— 07 —16 —13  -536 13——16 


17 —I0—15-—07 298 11 ——L0 
325 —06-—19—20 _063 10—0F, 
49 —11-—07-—12 O99 OO 12-- 


——_— — — — 


417 — 00— 19— 04 $07 79—p=$&Þ 
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_ Addition of Averdupois Weight. 
| E. 9. Ib, Ib. 02, dr, 
23 $———3 I2 14 13———12 
576 I = $7" OF IO I4 
; 628 2 15 12 OO—06 
[= 412 O to ©6 Og— 
1852 3 27 39 O2 —O0F* 
Addition of Meaſmres of Length. 
yards, q. mails. Ell. q un. 
26 3 2 I5 3 2 
I3 I 3 16 I 3 
12 © I O9 © [ 
29 I I I2 2 I 
S1 2 3 537 Z——3}3 3 


Addition of $ perfiial Meaſure of Land. 


1379 = 


Acres, FRoods, Per, R, P. 

® 136 3 13 2 i 2 17 
"v2 $13 I 26 $oo 3 3 
; 212 2 Io 249 I 36 
$517 O co 006 © I0 

3 O09 996 3 36 


— 
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CHAP. IV. 


Subtrattion of whole Numbers. 


T. C Ubtraction is that by which one number is 

\_) taken out of another, to the end that the re- 
rrainder , or difference , between the two num- 
bers given may be known. 

IT. The number out of which the Subtracion is 
to be made, muſt be greater, or at lealt, as 
equal with the other. As you may Sub- 9 
tract , 4347 or 9478S out of 9478, 10 bers of one 
can you not ſubtra& 9478 out of denomina- 

347. _ 10s 

IT.ln Subtraction rank the two given 
numbers one under the other as in Addition , 
with this caution, that the number placed upper- 
moſt may exceed, or at lealt be equal unto the 9- 
ther ; So if the number 4347 be given to be ſub- 
tracted from 9478, I order them as in the Mars 
gent : then proceeding to the ſubtraction, I ſay, 
7 taken out of 8, there remains one, g 
which I place in the ſame ravk under 94] 
the line. In like manner 4 being taken 4347 
out of 7, the remainder is 3, which 
likewiſe 1 ſer under the line in the ks 
next rank 3 again taking 3 from 4 , the remain det 
is 1, which I likewiſe place under the third rank; 
lafily ſubtrating 4 from 97, there will remain 5, 
which I ſubſcribe under the fourth rank ; fo the 
whole operation being tiniſhed,I find, that it 4347 
be taken out of 9478, the remainder is $131, or 
( which is the (me ) the difference: between the 
numbers 9478 and 4347 is 5131,a5 in the Example 

| | C. 3 In -+ 
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In like manner if 106 be ſubtraced from 2856 the 
remainder will be found 27505 for 

2856 after the numbers are orderly ranked, 

106 LIbegin at the place of Units, and fay 

—- _ 6 froms6, there remains nothing , 

' 2750 wherefore I ſubſcribe o. then pro- 
ceeding to the ſecond rank I fay, if 0 
( or nothing ) be taken from 5, there will remain 5 
which I alſo ſubſcribe under the line again I from 
S, there rrmains 7 3 laiily o from2, there re- 
' 'mains 2, See the work in the Margent. 

IV. When any of the figures of the number given 
to be ſubtracted is greater than the upper tigure 
out of which it is to be ſubtra&ed,you mult borrow 

* IO of the next rank towards the left hand, and add 
the ſaid 10 to the ſaid upper figure, then from the 
fum of ſuch Addition ſubtract the lower figure, 
and ſet down the remainder: In this cafe the tigure 


'»., of thenext rank which is to be ſubtracted, muſt 
_ «: be eſteemed an nnite greater than it isz wherefore, 

\ \-+;keeping one in your mind add it co the next figure 
Ww of the number given to be ſubtrafted, and deduct- 
ing all out of the figure above it, proceed in like 


ſort till you have finiſhed the whole —_— Ex- 


ample , let it be required to ſubtra& 374 aut of 
8023. Having ravked them as before, I fay four 
_out of 3, that cannot be, wherefore borrowing ten 
of the next rank, and adding the farne to the ſaid 
3, Ifay 4 out of 13, there remains 9 3 then wri- 
ting 9 under the linc, and carrying 1 in my mind, 
I ay 1 and 7 make 8, 8 out of 2 that can- 

8023 notbe, but 8 out of 12( 12, becauſe 10 be- 
374 ing borrowed, and added to2, makes 12 ) 
——- thereremains 4,which I ſubſcribe under the 


7649 line 
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lincz again I in my mind being added to 3 makes 

4, 4 out of nothing , that cannot be,bfit 4 out of 10 ; 
there remains 6, which I likewiſe ſubſcribe under. © - 
the line 3 laſtly 1 in my mind being taken out of _— / 
$ there remains 7. Thus you fee that the Temain- E P/ 
der after 374 is ſubtraQed from $023 Is 7649, 

Note diligently,that as often as 10 is borrowed, 1 

muſt be kept in mind tobe added to the tgure 


ſtanding in the next place of the lower number, oþ 1 


and the ſum of ſuch Addition. muſt be ſubtracted. 
from the vpper place 3 but it it happen that there 
is no tigure in the next place of the lower num- 
ber, then the 1 in mind muſt be ſubtracted from 
the upper place, ( as in the laſt rank of the laſt 
Exatnple.) A»ther Example. Let it be required to 4 
ſubcra&t 92*from 62801, Having placed the grea- 7 
ter number uppermoſt and the leſſer orderly un- 
derneath, I begin at the place of units, 

and lay, 2 from 1 Icannot take, but 62801 (; 
borrowing 10, and adding it to the 92 + 
ſaid 1, I ſay '2 from 11 , there re- *g——— 
mains 9, which I ſubſcribe under the 62709 
linez then I proceed! and ſay, 1 in 

mind with 9 makes 10, 10 out of o1 cannot take, 
but borrowing 10 [I ſay 1G out of 10 and there re- ' 
mains 0. wherefore I ſubſcribe o under the line 3 a- 
gain, 1in mind out: of 8, there remains 7 3 then 
becauſe there are no. more Figures in the lower 
number, I ſay © out of 2 there remains 2 3 laſtly, © 

out of 6 there remains 6; therefore I conclude 
mn 62801 excecds 92 by 62709. 

. If the numbers: propounded Snbtratlion of 
_ divers denominations, place axwbers of dh 2 
vers denomi- . 

them as beforc,and beginning WH. 


C 3 the 
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| the leaſt denomination firſt, ſubtract the lower 
number from the upper when it may be ſubtracted, 
and place-the remainder underneath 3 but if it hap- 
pen that the lower number cannot be taken out of 
the upper, you muſt borrow an integer of the next 
greater denomination on the left hand ; which in 
teger, after it is converted into the ſame denomi- 
nation with the ſaid upper number, muſt be. added 
to it: then from theſum of ſuch Addition, you are 
to'ſubtra& the lower number, and write down the 
remainder, keeping 1 ( that is the integer borrow- 
ed ) in your mind, to be added to the next place of 
the number given to be ſubtracted, as before : fo : 
col, —14s.——104.—3 f. bcing ſubtracted from 
1241.-—115,,—74,——1 f. the remainder is g30, 
——16s, —84.—2 f. For beginring with the far- 
things, I fay, 3 farthings out of 
I, s.  d, f.ifarthing I cannot take,where- 
124—2t—07—1 fore borrowirg, 1 peny ( that 
_90—!4—10—3} is an integer of the next grea- 
33—16—08—2 ter denomination } and having 
| converted this peny into 
four farthings, I add them to the aforclaid. x far- 
thing, ſo the ſum is five farthings, out of which 
ſubtraQting 3 farthings, there remains 2 farthings, 
which I place underneath the dcromination of 
ftarthings; then 1 proceed to the, next denominati- 
on, and ſay, 1 peny which I borrowed and 104, 
make 114. this 114, qut of 74. I cannot take,where- 
forc borrowing 1 ihilling or 124. and adding 124. 
to the (aid 74. the ſum is 19 d. from which I 
ſubtra%t the ſaid 112. ſo there remains 8d. which 1 
ſub{cribe under the denomination of pence; again 
I ſhilling which I borrowed being - added to 145, 
| | makes 


4 


hy. 4 
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makes 15?, which I cannot ſubtra& out of 11 £, 
and therefore I borrow x pound or 20s. which be- 
ing added to the faid 114, makes 315. from which 
ſubtraQting 159. there remains 16s, which I ſub- 
ſcribe ynder the denomination of ſhillings 3 then 
carrying I pound which I borrowed to the lower 
place of pounds, I ſay x in mind with © makes r, 


which taken out of 4,there remains 3 again 9 out * 


of 2, I cannot take, but 9 out of 12 ( 10 bcing bor- 
rowed and added to the faid 2, according to the 
fourth Rule of this Chapter) and there remains 3. 
laſtly x (for the 1o that 'was borrowed ) being ta- 
ken out of 1, there remains nothing 3 and fo at laſt 
I nd,that it A. being indebted to B. in 1241.—117; 
——74.-—1 f.hath paid in part thereof gol—145,; 
——# od. —3 f,there remains yet undiſcharged'330. 
——16:,—8d.-—2f. | | 

VI. When many numbers are given 
to be ſubtracted from a number pro- \ 
pounded , you mult firſt add thoſe Hoi A 
numbers together, according to the ber. 
rules of the third Chapter , and then - | 
the ſum ſound is to be ſubtracted from the number 
firft propounded. Example , A being indebted to 
B. in 3240!. paid thereot at one time 7008. at a (e- 
cond payment.1236 J. and at a third 305 0. the 
queſtion is _ _ the debt 
remained undiſcharged ? Fir, | 4 to 
] add together «he ſeveral 3240 105.000 
ſums paid, and tind the total to 
be 22417. this I ſubtra&t from 
32400. (o there remains 999 dl. _- 

undiſcharged as you: ſce by the——2> Saad 
operation in the Margent, ain 1f 

| | 999 reſt unpayd 


C 4 Anotber 


Subtraftion 0 f | 


O , 
1236 Grgment 


J 
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AEST d. Another Example of 
Th: Debt 500--00 — 00 like nature. A. being 
-- indebted to B.in 500k 


340--12 06 paid in part thereof 
Payments 


13--18 03 at one payment 340 ft 
17--16 —— 10 -—— 125,---©6 d. at 
.- a ſecond payment 13f 
Paid in all 372--07 —— 07 ---184.—— 34.at a 
Reſt wnpaid 127--12 05 third 17 1.——16s, 
— 10d. the queltiou'is, how much was in arrear ? 
Here if the operation be proſecuted as before, it 
will appear that there was 127 tf. ----125. _ d, 
unpaid: ſee the work in the Margent: 

Th proof VIT. . Addition is proved by ſubtra. 
of 3 9g #2 Cion, and ſubtraction by Addition, 
and ſubs For having added divers numbers to 
grafion gether , if you ſubtract one of them 
out of the ſum, the remainder muſt be 
equal to all the reſt, as you may obſerve by the 
Example following, viz. ſuppoſing theſe 4 num” 
bers are given to. be added vis. 

236 236, 452, 29, 217. and that 
Frmns their ſur is found to be 934 
452 934 (by the Rules of the 3d. Chap. ) 
29 236 jt is required to prove whe- 
217 698 ther the faid ſum be true | or 
934 not 3 to perform this I draw a 
698 line under the uppermoſt num- 
ber 236, to \ſeperate it from the 
xeſt, and ſeek the ſum of all the numbers given,cx- 
cept that uppermoſt, which ſum I tind to be 698. 
Then I ſubtra& the ſaid uppermoſt number 236 
from 934 ( the total ſum of all the numbers fix(t 
found )and becauſe the remainder 698 is the oi 
wit 
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with the ſum of all the numbers excludirg the up- 
permoſt, I conclude that the ſum of all the num- 
bers firſt found was truly computed; | 

In like manner is Subtraction proved by Addi- 
tion, forif you'add the remainder, and the num- 
ber given to be ſubtracted together , the. ſum 
muſt be equal to the - | 
number out of Example 1. Example—F, 
which the Subtra- l, F 
ion is made y ſo if ot of 947824 — 13—07 
4347 beſubtracted ſnbtr. 434719—15 — 08 
WO the re- Kejt $13104— 17 —TIl 
mainder 1s $131, Proo 8\2 an_ 7 3 O 
forif 5131 be added J 997 | , : f 
to 4347, the ſumis 9478, which is the ſame with 
-the number out of which the Subtraction was 
made, Again, if a Servant receive 240. I'3 &. 
7 d. and lay cut or disburſe 191. I55. 
084. there muſt remain in his hands — 4 {. 
mm—17 4 114. for this being added to 19 /. 
—I5F. o8d4, which was the Money 
heexpended, the ſum will be <qual to 24#/.— 
137. 07 d. (being the Money wherewith he 
was firſt charged. ) 

More Examples of Subtraction are theſe that 
follow. | 


Shbtraftion of Engliſh Money. 


I. &.. &. Ki& Ss, &:;-& 
Rec. 3090--10--0J--I| 24 — 00 -—— OO ---- © 
paid 0099--14--OB8--3 OY — 7 aa, 


" reſt 29590--15--10--2| 18 —— 02 —— 00----f 


proof 3090--10--07--1| 24-—— 00 —— ©0 ----0 
| Sub- 
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Swbtradion of Troy weight. 
Ib. oz. fw. gr. oz. fw. or. 


TIP 3525—=10=—13=15 | 205-—13—=x9 
Sold o19—I1—I6—18 | 118—16 ——20 


— ——— 


Reſt on } 8616 ——234 


== _ 


Proof 352—I0=—13=15 | 205—13 ——19 
Sabtraflion of Averdupois Weight. 


C. 9. 0b. bh. | - 0%. \. ar. 
Bought 256——2 w_m_} 25—13——12 
Sold oo” —26 00——I4——13 


| ——RDC—— 


Reſt 176——2 24 —I14—15 


LEY — 


Proof 256—2——23 25—13——12 
Subtrailion of Superficial Meaſures of Land, 


a | 
Acres, Rds, Perches, A. - Fo 

| 2040—1-—20 
Sold ogo ——;3——36 | 9$19—3—-30 


Mp— —— _—_—— CC _ _ 


Reſt 689 - 2—39 | 1120—1—30 


Ee ————. ——_— 


Proof 780 ———2——35 | 2040——I—20 
Queſtions to exerciſe Addition and Subjratlion, 
D9neft. 1. Two perli ns, A. and B. owe ſeveral 

fdebis, the lefler debt bcing that of A. is 30457. the 


difference of their debts is 104 |. wat is the debt 
of B? Anſwer, 31490, | Dueft 


1G 
16 


Chap. V. 

©xeſt. 2, Two perſons A. and Þ. are of ſeveral 
ages, the age of the elder, .being that of A. is 70, 
the diffexences of their ages is 19, what is the age 
of B? Anſwer,51, | 

Oueſt. 3. What number is that which being ad- 
ded to 168 maketh the ſam tobe 205? Anſ.37. 

.. Queſt. 4. The ſum of two numbers is 517, the 
leſſer is 40, whatis the greater ? Anſ. 477. 
| Def. 5. A certain perſon born in the year of 
our Lord 1616, defired to know his age in the year 
1676, what was his age ? Anſ. 60. 


Deſt, 6. The greater of two numbers. is 1305. 
their difference is 49, what is the leſſer number ? * 


Anſw,. 3 


CHAP. V, 


Multiplication of whole numbers. 


I. M Ultiplication teacheth how by two num+ 

bers given to find a third,which (hall con- 
tain eitherggf the numbers given ſo many times as 
the hs hn. I or Unitic. © 


I. Of the two numbers given in Multiplication, | 


one(Which you will)is called the Multiplicand, and 
the other tize Multiplicator, (or both are called Fa- 
ors. ) | 

II. The cumber ſought, or ariſing by the mul- 


tiplication of the two numbers given, Is called the | 


produc, the Fac, or the ReQangle; ſo if 5 be 
given 
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given tobe 'multiplicd by 3, or 3 by, the produdt 
is 15, that is 3 times 5,o0r 5 times 3 makes 15 7 and 
here-5 may be called the Multiplicand, and 3 the 
Maltiplicator, or 3 rmay be called the Multipli- 
cand; and'5 the Multiplicator 3 and as-3 { one. of 
the two numbers given ) containeth 1 or unity : 
thrice, ſo 15 the produ& containeth 5 ( the other 
given number ) thrice 3 likewiſe as 5 (one of the gi- 
ven numbers ) contains unity 5 times, ſo 15 ( the 
product) contains43 (the other given number) five 
CIMeCcs. 
Tr. Multiplication is either {ingle or compound. 
Sing'e multi V. Single Multiplication is, when 
\ Piicatiby. the Multiplicand and Multiplicator 
confift each of them of one only figure, as in the 
Tat Example ; Io like manner it you multiply 9 by 
.5, the product is 45, this is likewiſe ſingle multi- 
Plication ; now the ſeveral varictics of ſingle multi- 
plication are well expreft in the Table following, 
_ uſually called Pzthagoras by Table. | 
The Table of Multiplication. 
45. 5 s,M BA 
Io | 12 | 14, 


|= bes 13] Ss | 


| Ig 
WIS 


4 Iv 


The uſe of the Table is this , having one-fhgus: 


> ” 

» 9 * Y +4 
» F ; 393 ah 
> hg? 


I SS 4 ws » 
Pants 
i, 485 - IT £ 
Ys. Sn SS 
; 4 «7p v7 _ 
INE, Dor 0s 
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- 
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given to.be multiplied by another tor know -the 


| product of them, tind the multiplicand in the top - 


of the Table, and the multip!icator in the firſt Co- 
lumn thereof towards the left hand this done, 
in the angle of -polition juſt againſt thoſe two fi- 
gures you ſhall ind the produc. Sog being givea 
to be multiplied by 5, 1 tind 9 in the top ot the ta- 
ble, and 5 in the firſt column towards the kt hand, 
then carrying my eye from 5 in a right line. cqui- 
diſtant to the upper fide or top linc of the. Table, 
until I come to that ſquare which is direly under 
9, I find 45, which is the Produc required. The 
particular varieties of this Teble ought to be -Jearn- 
ed by heart , (that is,a man muſt be able to give the 
Produdt of any ſingle multiplication , without the 
leaſt pauſe or ſizy ) before he can readily work 
compound multiplication, as will further appear 
hereafter, "I. 

VI. Compound multiplication is, C mround 
when the multiplicator avd multipli- Ypvce 
cand either one or both conſiſt of more 
hgures than one. | 

VIL.1n compound Multiplication,when the num- 
bers given do end with - fignificant figures, . place 
them as in Addition and ſubtration. So 134. be- 
ing given to be multiplied. by 2, place then 
thus : then proceeding tothe multiplication 134 
ſay thus: two times 4 is 8, which write un- _'2_ 
der the line in the rank of your multiplying 265 
hgurc, again, ſay two times 3.is 6, which likewiſe 


write under the line in the next rank; Laftly, two Jy 


under the line in the net ragk, the Product is dif- 
covered to be 268, and the work will ſtand as in 


the Margent. | When 


times 1 is 2, which | likewiſe . written down. 
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VII. When the Multiplicator conſiſts of more 
figures than one, as many figures as it hath, ſo ma- 
ny ſeveral products muſt be ſubſcribed under the 
line, which at laſt being added into one ſum, gives 
you the total produdt of all, So 1232 being given 
to be be multiplyed by 23, the operation 
1032 thereof will ſtand thus, for 1232 being 
23 multiplied by 3, ( according to the 
3696 laſtrule) the product is 3696. Again, 
2464 1232 being multiplied by. 2, the pro- 
28336 duc is 2464, which ſeveral produdts, 
_ after they are placed in their due or- 
1324 der, ( that is, the firft figure ariſing in 
' T23 each product under his reſpeive mul- 
" 3963 tiplying figure ) and added together, 
2642 Produce 28336, the product required : 
132x In like manner 1321 being given to be 
"162489 Pultiplied by 123, the ' produdt is 
>. © 162483, and the operation will land 

as you ſee in the Margent. 

IX. When the produdt of any of the particular 
figures exceeds ten, place the exceſs under the line 
as before, and for every ten that it ſo exceeds, 
keep one in mind to be added to the next Rank. 

Example , 3084 being given to be if 

3084. multiplyed by 36, the work will fiand | 
36 thus; for 6 times 4 being 24, I write 
18504 4 under theline, and reſerve 2 in mind fi 

9252 for the two tens; then 1 fay 6 times 5 i 

"111024 is 48, unto which if I add 2 kept in 
mind , the whole is 50, wherefore fub- 
ſcribing o inthe next rank+ under the line ( o be-# 
cauſe ther: is no excels of 50 above F tens )I rc 
ſerve 5 in mind for the 5 tens; again, I fay 6times 


| A Dl nothing 
\exv5 hs 


I 


o- 


4. 4 + 
. + 
y : 

' 4 


t 
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nothing is nothing, to which adding 5 that I kept 
in mind, the whole will be but 5, which I likewiſe 
ſubfcribe under the'line in the next rank ; again 6 
times 3 is 18, which ( in regard 3 is the laſt tigure 
of the multiplicand ) I write wholly downz fo that 
the particular produc ariſing from the multiply- 


ing tigure 6 is 18504: inlike manner proceeding 


with the multiplying figure 3, the particular pro» 
dud ariſing will be 9252. Laſtly , theſe feveral 
products being placed in due order, and added to- 
gether ( after the manner of the 8th. Rule ef this 
Chapter) will give 111024, which is the tota 
product arifing from the multiplica- | 
tion of 3084 by 36, and the operation - 
will ſtand as in the Margent. After the 
ſame manner if 507; be given to be 
multiplied by 256,the product will be 
found to be 12986858;,and the operati- _101 
on wilkſtand as you fee in the example. 


o 


X. When the two numbers given to RS 


be multiplyed, do one or both of them end witha 
Cypher or Cyphers towards the right hand, 'mul 


tiply the ſignificant figures in both numbers, one 


— 


7 _—_— 
pher or Cyphers with which one or 70,0 


both of the nombers firſt given did end ————_ _ 


fo will the whole give you the true 

produc demanded : Example, 43100 . - } IS 
being given to be multiplied by $45500000 
15000 the produ& will be found 646500000 


for omitting the Cyphers which fland 5 
in 


35. 
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ia ther laſt /places towards the .right hand as well in 
the-multiplicand as-the multiplicator , 1 multiply 
the-ſignificant figures. 43 1, by the figures 15 ( ac- 
cording\to former-rules, ) ſothere will ariſe 6465, 
to which anncxing on the right hand all the Cy- 
phers before omitted , the true produc will be 
646 500000: more Examples hereof are .thefe 
following. 


43125 5108900 
500 125 


—— —— 
—_ __.——_—— 


215625 25540 
. 43125 10216 
64687500 5108 
638500000 


XI, When in the multjplicator Cyphers arc 
included between 'ſigniticant tigures,: multiply by 
the Maid figniticant tigures , megleRing fuch Cy- 
phers or Cypher, 'but obſerve diligently toſct the 
particular products of the figniticant figures in 

their due places, according to the Sth. rule of this | 
|  ___ Chapter.So if $6324 be givento be 
56324 multiplied by 20006, 1 tirſt multi- 
20006 ply the whole War” 56324 
+. 'by 6,:and phace the product orderly 
RU {$4 underneath theline , then pathng 
1126817944 Over the three: Cyphers, I mulciply 
| 5. $6324 by 2 and place:8 (which is 
the firli'exceſs of this particular produd.) dire- 
ly under the multiplying figure 2., and therefit:in 
their-order , fo at laft the' true-product will be 
feund 1126817544 ,-and 'the-work, will ftand: as 
: you-ſee in the Example. je. : 
; More 
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;y whole Namnbers. 37 


"ER. * 


Chap.V. 


'® More Examples hereof are theſe that fallow. 

ly 23765 

"4 3094 10302* NEOE 

5 Lb 47530 

12376 71295 ; 5 

e 394 _ 237692 3 

- 321776. 244827030 I 

Nozeg* That one of the principal cautions to be A 

obſerved; Multiplication, is the due placing of F521 
the particular products arifing by each multiply- vp ; 
ing figure : and that may be performed either by ta- (- 
king care to place thefirft figure or Cypher which 
ariſeth in each produ@& under the reſpe&ive mul- 
tiplying figure 3 or at leaft the firſt place ariting 
in the ſecond product muſt ſtand under the ſecond 

rea place of the firft produd, and the firſt place ofthe 

y | third particular Product under the third place of 

y- the firſt, &c. | , 4 

he XII. When a number is given tobe multiplied 3 

in by anumber that confiſis of 1 { or an unit) in the . 

is MM. firſtplace rowards the left hand, 2nd a Cypher -or 

be #8 - Cyphers on the right hand of ſuch unit ( ſuch are 

t1- 10, 100, 1000,I0000,8c.the multiplication 1s per- 

4 formed by annexing the Cypher or Cyphers of the 

ly multiplicator at the end ( to wit on the right hand) 

ng of the multiplicand , fo if 326 be given to be mul» = * 

ly tiplied by 10, the produdt is 32603 if by 100, the 

4s produ@ is 326003 it by 1000, the produd. is 

z- 326000; in like manner if 170 be muitiplied by 10, 

in the produdt is 17003 if by 100, 17000,&c. 

be | XII. When mor# numbers than PR Ptec 

as & twoarcgiventobe multiplied one by Mul.inli L 


the other, that kind of Multiplication * tjor. 
D 


I 
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is called Continual,and is thus performed, Viz. firſt | 
mu!tiply. any two of the numbers given one by the 
other, then multiply the produtt by another of the 
numbers given,and this product by the fourth num- 
ber given ( it there be ſo many Yan inthat or- 
der-till every one of the given 

18 numbers hath been made a Mul- 
4 tiplicator , fo the laſt product is 
"72 prod. 3 the true product required. Ex- 
amp/e ; It 4, 18, and 22 were gi- 
en to be multiplyed continu- 
aly, firſt 18 multiplyed, by 4 

r_ produceth 72 , which multiplicd 
1584 Prod. 2 by 22 (the third Ly un" BBY 
duceth 1584, the laſt product or 

immer required , ſee the work in the Margent. 
The proof of Multiplication i isby Divilion as will 

appear by the next Chapter. 


CHAP. VI. 
Diviſion by whole numbers. 


P D Ivifion is that by which we diſcover, how 

t often one number is contained in another, 

or( which is the ſame) it ſheweth how todivide a 

number-propounded into as many cqual parts 2s 
_ you pleaſe. 

IL. In D:vilion there are- always three remark- 
able numbers which are commonly. called by theſe 
names,the Dividexd, the Diviſor, and the Quotient. 
_ "THE. The Dividend i is the number given to be di- | 
- vided into equal parts. 

Iv. The 
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IV. .The Diviſor is the number by whichthe Dis 
vidend is to be divided 3 that is, it is the nyymber - 
which declarcth into how many equal parts the di- 
vidend mult be divided.- 

V. The Quotient is the number ariſing from the 
divition, and ſheweth ohe of the equal parts. requi= 
red: ſoif 15 were given to be divided by 5, or 
into 5 equal parts, the number. ariling , or one of 
the cqual parts will be 3, for 5 is found three 
times in 15: [And here 15 is the Dividend, 5 the 
Diviſar, and 3 the Quotient, EG 

V1. Diviſion being the hardeſt leſ- Gn dy, 
ſon in Arithmetick,muſt be heedfully Facts $0 
intended by the Learner, for whole 
caſe I ſhall uſe my utmoſt endeavours to make the 
way ſmooth by Rules and Examples , begirining 
with the eatieſt firſt, which will be in that cafe 
when the Diviſor conliits of one, figure only 1 for. 
<xample, Let iche required todivide 192 by $,or 
192 pounds into 8 equal parts Or ſhare S3 "here 
192 is the Dividend, $ is the Div/ſor, and the Bo. 
zicat or ane of the equal parts is ſought. v" 

VII. Phace a crooked line: at each end of; thi 
Dividend, that on the leſt hand ſerving for «the 
place of the Diviſor, and that on the right fot the 


"Dwntient;, then if the Diviſar be a ſingle figure, 


fubſcribe a point -under the firft figure of the Di- 
vidend towards the left hand {| it Rich firſt figure 


| be either cqual unto, or greater than the Diviſor, 


but if ſuch tirſi figure be Icfs than the 

Diviſor, put a point under, the, next Wat the Di- 

place of the Dividend zwhich, number vidugi.oh 

{> diſtinguiſhed by the point may be ,S) 192 ( 

called the Dividual;\o i in the example WE 
D's.» - * mw 
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given in the 6 Rule, 192 being the Dividend, and 
8 the Diviſor, 1 ſubſcribe a point under 9, not un- 
der'r, becauſe it is leſs than the Diviſor. This done 
the Dividasl, ornumber whereof the queſtion muli 
be asked, is 19. 

VII. Having thus prepared the numbers, ask 
how often the Diviſor is contained in the Dividual, 
and Write the number which anſwers the queſtion 
in the Quotient ;, then multiply the Diviſor by the 
' number placed in the Zzotient, and ſubſcribe the 
produd underneath the Dividzal. Laſtly, having 
drawn a line under the product , ſubtra& it from 
the Dividual, and ſubſcribe the remainder orderly 
F underneath the line. So demanding 
8) T92 (2 how many times theDiviſor 8 isfound 
I's in the Dividzal 19, the anſwer is two 
times, wherefore I write 2 in the Q#:- 
| 4 tient; then multiplying the Diviſor 8 
by 2 (the number placed inthe Quotient ) the pro- 
du@ js 16,which 1 ſubſcribe orderly under the Di- 
vidual 155and after a line is drawn underneath the 
produd r6, I ſubtra& it from the Dividual 19,and 
Place the remainder 3 underneath the line. 
© /* TX. Put another point under the next place of 
the Dividend towards the right hand, and bring 
down the Figure or Cypher ſtanding in that place 
to the remainder 5. thatis , fſetit next after it, 
the whole will be: a new Dividzal; Thus a point 
being placed under 2 which ſtands in 
S) 192 (2 thenext place of the Dividend, Iwrite 
ES | 2 next after (to wit,on the righ hand 
— of ) the remainder 3,ſo is 32 a new 
3. Dividxal,or number whereof the ſe- 
cond queſtion muſt be asked,. and the work will 
Rand as you ſee in the example. X. A 
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X. A new Dividual being ſet apart, renew thE© 
queſtion and proceed according to the 8th. Rule 
of this Chapter. Thus demanding how often the 
Diviſor $ is found in the Dividual 32, the anſwe! 
is four timesz whercfore I write 4 in the Quotient, 
then multiplying the Diviſor 8 by four ( the figure 
laſt placed in the ©#otient )the produdt 8)192(24 
is 32,which I fubſcribe under the Di- x 
vidual 32,, and after a line is drawn 16 
underneath, I ſubtraQ the product 32 32 
from the Dividual 32, and there being 32 _ - 
no remainder, I ſubſcribe o under the o © 
line, ſo the whole work being finiſht, the Sworient 
is found to be 24, and the operation ſtands as you 
ſce in- the Example; wherefore I conclude”, 
if 192 pounds be equally divided amongſt 8 per- 
ſons, the ſhare of each perſon will be 24 pounds. 

A ſecond Example, Let it be required to divide 
936 pounds into 9 equal parts 3 having diſtinguiſh - 
cd the firſt Dividual by a point, ( according to the 
7th. Rule of this Chapter ) 1 demand how often 


| ——_— 


the Diviſor 9 is found in the Dividual 


9, and finding it once contained init, 9) / 3401 
I write 1 in the Quotient ; then multi- 9 
plying the Diviſor 9 by 1, theprodut 7ST 
i5'9, which I ſubſcribe under the, Divi- 

dual 9after this, a line being drawn under the pro- 
duc 9, I ſubtract it from the Dividual 9, and 
there being no remainder, I place a © underneath 
the line, as you ſee in the Example, 

Again, placing a point under 3 which ſiands in 
the next place of the Dividend, I tran- 9)936(10 
ſcribe the ſaid 3 next after the xemain- * ** : 
der © for a new Dividnal, then asking © 


© 
D 3 3 how 


Me i —_ 
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hew often the Diviſor 9 is contained in the Divi. 
di 3, and not finding it once contained therein, 
I write ©in the Quotient , and now becauſe the 
produ@ which ought to ariſe from the Multipli- 
cation of. the Diviſor by © (the Cypher laſt placed 
in the Boticnt, Jamounts to ©, the Dividual 3, out 
of which that produdt ſhou'd have been ſubrracted, 
remains the ſame without alteration 3 wherefore 
after a point is ſubſcribed under 6 the next place 

of the Dividend, I annex 6 to the 
9 ( 935 (104 Dividual 3, ſo there will be a new 
Dividual,to wit,36 3 then deman- 
ding how often the .Diviſor 9 is 
found in the Dividaal 36, the :n- 
ſwer will be 4 times, wherefore I 
place 4 in the ©zotient,and multi- 
plying the Diviſor 9 by 4, the produttis 36,which 
I ſubſcribe under, and ſubtract from'the Dividzal 


36, fo the remainder is ©, thus the whole work be- 
ing finiſht, the Q2tient is found to be 104, as you 
ſee in the Example 3 wherefore I conclude, if 93 67. 
be divided equally 2mongſt 9 perſons, the {hare of 
each will be 104 1. In like manner it 296163 be 
divided by 7 the Quotient will be 42309. 


The ſubſtenceof , The whole work of Diviſion is 
diviſion by what briefly contained in this following 
| method ſoc Vere Verſe. 
Dic quot, mutiplica, ſubduc, transferque ſecundum. 
Or thus, 
Firft you muſt ask bow oft in Duvtient anſwer make, 
Then multiply ſubtratl.a new Dividual take. 
A comperd cus XI. When in the Diviſion the 
way cf civigding Diviſor conliſts of a firgle Figure 
by -firgle figure onely,the Buoticnt my be written 
down, 
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down,'and all che operation performed in mind, 
without writing down any part thereof ſo 82506 
being given to be halted ” divided into_ two e- 
ual parts, the work will be 
thus, The Diviſor 2 is found © ) 82506(.41253 
ins four times; in 2 once ; in 5 twice; and there 
will remain-1, which 1 being ſuppoſed to ſtand be- 
fore(to wit,on the left hand of }rhe Cypher makes 
10,thenl ſay 2 is foundin 10 tive times;and laſt of 
all in 6 three timeszſo that the'true Du9tient or one 
| haltof the given number 82506 is found to beq1253 
Inlike manner it 82506 be given to be divided 
by 3,or into 3 cqual parts, the e* 
—_ will be thus the Divi 3 3)®2 $06(27308 
is found in S twice,& there will remain 2,which 2 
being ſuppoſed to ſtand before ( to wit, on the Jef 
hand of ) the tollowirg 2 mkes 22, then I lay 3 
is found in 22 7 times, in 15 5 ti nes,i1n o nt at alt, 
and laſtly in 6 twice 3 fo that rhe true quoticnt or 
one of the 3 equal parts required is 27 592. Aﬀter 
the ſame manner may divition be wrought by any 
ſingle hgure, without much charge to the memory. 
Note,here theLearner may ask A notty, concerning 
what ſhall be done with the laſt the — 
temainder, if any happen, when ?b* Diviſion 15 en- 
the Diviſion is Foiſhe For a full 4: *f ##9 Papers 
anſwer to this, I refer the Reader to the Note in 
the fifth Rule of the ſeventh Chapter;yet I ſhall here 
propound an example where the ſaid cafe” happens; 
viz.Let it be required t> divide 351 by 8, or 351 
pounds equally amongit 8 perſons; now if the opera- 
riog be profecuted according to the 
rf rules , the ©xotient will be 


| 7 
tound to be 43,and atrer the Diviſion ' 8 )351 { 43 
| | D ry 15- 
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is finiſht, there will remain 7., that is, each perſon 
muſt have 4.3-pounds,and there will be an overplus 
of 7 pounds, which muſt be alſo divided equally a- 
mong the 8 perſons, but that cannot be done cill 
the 7 pounds be reduced into ſhillings, - and then 
thoſe (hillings muſt be divided by $ to give every 
perſon his due ſhare of the (ſhillings contained in 
the ſaid 7 pounds; again, if there yet remain any 
ſurpluſage of ſhillings , they muſt be reduced to 
pence, which muſt alſo be divided by 8, to give e- 
very p:r({on his due ſhare of pence : fo that when 
this queſtion is tully anſwered each perſons ſhare 


will appcar to be 43 L—17 5—6 4. But how the oy 


before mentioned RedauGion js performed will be 
made manifeſt ia the fifth rule of the next Chapter, 
Diviſien by rwo MII. When the diviſor conſiſts of 
er more figu:es, two,three,or how many placesſoever 
the firſt and ea- the operation is more difhcult than 
freſt method, (heformer,but depends upon the ſame 
grounds , and therefore the learner being well 
vers'd in the preceding method of dividing by a 
fingle figure, will the more readily underſtand theſe 
that follow, which are two, whereof the firſt is the: 
eaſier , but. the later more expeditious , and that 
which indeed is principally to be aimed at: For an 
example of the former, let it be required to divide 
4112772 by 708, or ( which is the ſame) to divide 
_ 4112772 into 708 equal parts. 

Firſt, a Table is to be made to (hew at firſt fight 
any Multiple or product of the Diviſor,it being ta- 
ken twice, thrice, or any number of times under 
ten, ſo haviog firſt written down the Dzvifor it 
' fcIf 708, and drawn a line on the right hand there- 
of, I place 1 on the right hand of the line directly 
again(i 


BY 
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againſt the Diviſor 3; then un- The Diviſor. 70S; 
derneath the Diviſor 708 Ifub — _. [ 1416 
ſcribe | the double thereof, * = [2124 
which is 1416, and placethe  =+& 2832 
fgure 2 direQAly againlt the Z 4 3540 
ſaid double, to wit, on the o- = 1 4248 
ther fide of the line. Again Y | 4956 
adding 1416 ( to wit the dou- S 1 $664 
ble of the Diviſor ) to the Divi- S | 6372} 


for it ſelf 708, the ſum is 2124 | 

for the triple of theDiviſor,this triple 1 ſubſcribe un- 
der the double and place 3 on the other ſide of the 
linc right againſt the triple 3 Again adding 2124 
( the triple of the Diviſor ) to the Drviſor 708,1 find 
2832 for the quadruple of the Diviſor, which qua- 
druple I ſubſcribe under the triple, and proceeding 
in like manner, at laſt the table is finiſht, which rea- 
dily ſhews the Diviſor, with the duple, triple, qua- 
druple, quintuple, ſextuple , ſeptuple , ofiuple, aud 
noncuple of the Diviſer, 

Now for a proof of the ſaid Table , adding the 
laſt number thereof, to wit.6372 (which was found 
to be nine times the Diviſor ) to the Diviſor 708, I 
hind the ſum to be 7080, which(by the 12th. Rule 
of the hfth chap.) is evident ten times the 'Diviſor; 
wherefore I conclude that the Table is true, in re- 


gard that the laſt number thereof is derived from 


all the fuperiour numbers, | 
The Table of Multiples or Products of the Divifor 
being thus prepared , write down the dividend 
on the right hand of the Diviſor 3 then diftinguiſh 
bya point ſo many of the foremolt plices of the Pi- 
vidend towards vs lett hand as are either equal in 
yaluc (bcing conſidered apart )to the om = 
which 
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t) 4112772 ( 5809 which. being greater 


yet come nearcſi to the 
__ value thereof, thus: I 
ſabſcribe 2 point undec 
2, thereby (ctting apart 
— 4112, being the feweſt 
of the foremolt places ' 
which will contain tne 
”.  .Diviſarpo$!ois 4112 
the dividaal (or num . 
Ain whereof the firſt queſticn muſt be askedz) then 
demanding how oftcn the Dzviſor 708 is contained 
in the dizidz2l 4112, the anſwer will be found by 
the Tableto be tive times, | for looking in the Table 
T cannot hode the Lf vidual exactly, bur I {ce that 6 
$ times. the Diviſor is the next greater than the divi- 
dual 41 12,and five times is the next Icfſcr 3 where- 
fore 1 write 5 in the quotient, and the n: amber in 
the Table which ſtands againſt 5 , to wit, 35401 
"ſubſcribe unJer the dividaal 4112, then having 
drawn aline underneath, I ſubtra&t 3540 ( which 
is hve times the Diviſor from the dividual 4112, 
and ſubſcribe 'the remainder 572 underneath the 
line 3 that done, I put a point under the next place 
of the dividend towards the right hand , and be- 
cauſe the tigure 7 ſtands in that place, '' tran - 
7 next after the remainder 572, fo the ghd” 
tor anew dividual, 

Then demanding how often the Diviſy 708 is 
contained in the dividzal 5727, the anſwer will be 
found by the Table to be: 8 timesz*for looking, in 
the Table | tind that 9 times the Diſor is the next 
greater, but 8 times is the next leſſer than di- 
vidua), wherefore' 1 write $: in the _ ane 

BOT ek the 
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the number in the Table which ſtands again 8, to + "i 
wit, $664 1 ſubſcribe under, and ſubtract from'zhe 
I dividual 5727 , placing the remainder 63 undgs: 
neath the line. th 


ec as ' -77S4N\ 
50 Again, I puta point under the next place of th&-- > 


Q |- dividend, where I find the figuze 5 , and therefote: 


es © | tranſcriving 7 next after the remainder 63, the. 

he new dividual will be 637,then demanding how of- 

” ten the Diviſor 708 is contain'd in the djvidual 637, ; .Y 
who © and not tinding it once contain*d therein , I write "Wy 
n | © inthe quotient, and fince in this caſe( thats, | 
4 when a Cypher anſwers the queſtion -) the d:vidual 

y remains the ſame without alteration, the figure or- 

le BB cypher fianding in the ncxt place of the dizzdend is 


G to be tranſcribed after the dividual for a new divi- - 
dual, ſo writing 2 next aſter 637, the new dividua! 
is 6372» wherefore demanding how often the Di- 
: viſor 708 is contain'd in 6372, I tind by the Table 
\'I itis contain'd in it 9 times, wherefore writing 9 
in the @zotient , and placing the number which 


T ſiands againſt 9 in the Table, to wit, 6372 under 
2, the dividual 6372 ,and ſubtracing it from the divi- 


bh dal there will remain 0. Wherefore 1 conclude 
if 4112772 bedivided by 708 , or-into 708 equa} 


ce | 4 
_ parts, the true Quorent or one of the cqual parts: <Y 
be required is 580g. Diviſor. 1851 | 
27 In like manner it © 376j2 20304 (108 

260304 be divided by 564/3 0 
ic 188, that is into 188 75214188 | 
be cqu-l parts; the quo- 94cC|5 1504 
in tient ariſing or one s 1128/6 1504 


xt of thoſe <qual . parts 
di- will be 10S, and the 
nd -- opeentiogg will Gand 
the you (ce, 


Multiples of the Diviſor. 
| 
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- The preceding method of Diviſion by the help 
of a Table of the Mwltiples or Products of the Di- 
viſor, as it is moſt caſe, ſo in ſome Caſes ( namely, 
where the Diviſor is great, and a Quotient of many 
places is required, as in calculating Tables of Inte- 
reſt, Aſtronomical Tables,and ſuch like )it excells all 
other ways of Diviſiea, both in reſpe& of certain- 
ty and expedition, but for common. praQcice it is 
too tedious, and therefore 1 ſhall proceed to the 
choiſctt practical method. 

XII1. I now come tobe laſt and principal method »f 
Diviſion,when the Diviſor con- 
The latter and chot- fiſts of many places , which to 
ſeft prattica! ne-hod (.h x have the Table of Multi- 
of Divifor,wh:n the AÞs 
Diviſor confiſts of P!iration by beart will not be 
many Places. difficult z; for example 5 let 
6304 be a number given.to 
be divided by 184, that is, into 18 4 equal parts,and 
the ©»0tient or one of the <qual parts is required, 
Firti, diſtinguiſh by a point ( as before)fo many 
of the formeſi places of the dividend towards the 
left hand, as are either equal in value ( when they 
are conſider*d apart )) to the Diviſor, or elſe which 
being greater, yet come neareſt unto it, thus I 
ſubſcribe a point under the figure 3 , thereby ſet- 
ting apart 563, being the feweſt of the foremoſt 
1l places which will contain the Divi- 
154 ) 56304( ſarifo is 563 the dividual, or num- 
ber whercof the tirlt queſtion muſt be asked. Ha- 
ving thus prepar'd the numbers, I demarid how of- 
ten the Diviſor 184 is contained in the dividual 5633 
and fince to anſwer. this queſtion and ſuch like, 
there is a neceility of tryal , it will be requilite to 
thew how this tryal may htly be made : tirſt,there- 
forc 
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fore compare the number of places-in the dividugal 
with the number of places in' the  Diviſer , and 
when the number of places is the ſame in both, let 
it be asked how often the firſt or extreamn figure of 
the Diviſor towards the left hand is contained ia 
the firſt figure of the d:vidual towards the ſame 
hand ; fo here deinanding how often 1 is contai- 
nedin5 , the anſwer is 5 times, whence I infer 
that the-Diviſor 184 is not contained oftner than 5 
times in the dividual 563 (for 6 times 184.15 mani- 
feltly greater than 563 ) but whether it be contai- 
ned 5 times in it or not, examination mult be made 
cither by multiplying (in forne by-place ) the Devi- 
ſor 184 by theſaid 5, and comparing the product 


_ with the dividxal 563 3 or elſe thus, ſaying 5 times 


I ( to wit the. 1 in the Diviſor|) is contaived in 5, 
to-wit, the firſt figure of the dividzal 563, 5 times, 
but then 8, the following figure of the Divſor,can- 
not be found 5: times in 6, the following tigure of 
the dividend, and conſequently the Diviſor 184 is 
not contained 5 timcs in the.dividual 5635 where- 


| fore I wake another tryal to ſee whether it may be 


contained 4 times in it ornot, ſaying 4 times 8'iS 4, 
which is ſound in 5, and there will remain 1, but 
then 4 times 8,which is 32,cannot be had in 16,(for 
the 1 before remaining being ſuppoled to tand on 
the left hand of 6 maketh 16 ) hence I conciude a- 
gain, that the Diviſor 184 is not contained 4 times 
in the dividual 563; whereforc I make another 
tryal to fee whether it may be contained 3 times in 
it or not, ſaying 3 times 1 is 3, which is tourd in 5, 
and there will remain 2, again, 3 times 8 is 24, 
which is found in 26 ( for the 2 bcfore xcmai- 
ning being ſuppoſed to fiand before the 6 ' 
4 NE 
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the dividual makes 26 )and there will remain 2:laſt« 
ly, 3 times 4 is 12, which is likewiſe found in 23, 
(for the 2 remaining being ſuppoſed to ſtand before 
the 3 in the dividual makes 23 )whereby I ſee. that 
the Diviſor 184 is contained 3 times in the dividuz! 
563; wherefore I write 3 in the Qwotrent, and 
proceeding according to the who ule * _ C _ 
ter, ] multiply the Dzevifor 184 

134) 56304(3 (the we plibed in the ene) 
>Þ ks ſo the Produdt is 552, which I ſub- 
It fcribe ordcrly underneath the divi- 
deal 563, then having drawn aline underneath the 
faid Produ®,I ſubtract it from the dividual,and fub- 

ſcribe the remainder which is 11 under the line. 
| Again, according to the 9th Rule of this Chap- 
zer, I bring down © which ſtands in the next place 
of the arvidend.to the remainder 11,ſo there is 110 
for a new dividual, then demanding how often the 
Diviſor (184 is found in the dividual 110, and not 
finding It once contained in it, I writeo in the 
Puotient ( which is to be done as often as the que- 
ftion is anſwered'by nothing ; ) now becauſe the 
Produd ariling from the multiplication of the D- 
viſor by o ( the Cypher laſt placed in m Auotient ) 
| . amounts to oithe dividual 110 
194 55304(306 nut of which that ProduG 
' £82 ſhould be ſubtrafted, remains 

tt IS $175 
Y the lame without alteration 
wherefore after'a point is fub- 
{crib:d under 4 the following 
Placeof the dividend, I annex 
4 to the Iaſt dividual 110,fo there will be a tew divi- 
daal,to wit,1 104 and here the queſtion at larg is to 


know how often 184 is found in 1104: but to leffen 
the 


I 104 
I 104, - 
7 "S:&- 
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the trya), becauſe the dividual conſiſts of one place 
more than is in the D#vifor, it mult. be asked how 
often the firſt figure ' of the Divifor on the left hand 
is contained in the two foremott places of the divi- 
dual towards the left hand, viz. I demand how of- 
ten ugis contained in 11, and althongh jt may be 
had T1 times, yet I need never begin the tryal a- 
bove g, times, therefore .I make tryil with 9, ſay= 
ing 9 times I is 9, ' which is found in 11, and there 
will remain 2 3; but theng times 8 which is 72 can- 
not be found in 20 ( 20 becauſe the 2 remain- 
ing being ſuppoſed: to ſtand before © in the divi- 
dual makes 20 ) therefore I make tryal with 8,ſay- * 
ing 8 times 1 is 8, which is found in 11, and 
there will remain 3, but then 8 times 5 cannot be 
had +in3o ( 3o becauſe the 3 remaining being ſup- 
poſed to ftand before theo or Cypher makes Zo ) 
therefore I make tryal with 7, ſaying 7 times 1 is 
7, Which is found in 11, and there wil! remain 
but then 7 times 8 cannot be had in4o , therefore 
F make tryal with 6, ſaying 6 times 1 15 6, which 
is found in 11, and there will remain 53 alfo 6 times 
8 is 48, which is found in 50.,and there will remain 
2 5 lafily, 6 times 4 is 24, which is found in 24, 
whereby at length I ſce that the Dzviſor 184 is 
contained 6 timics in the Dividual 1104, wherefore 
I write 6 in the @motient, and proceeding accor- 
ding to the 8th, Knwle of this Chapter, I multiply the 
Diviſcr 184 by 6( the tigure laſt placed in the Q#0- 
tient ){o the Produd is 1104, which being ſubſcribed 
under and ſubtracted from the dividual 1104, the 
Remainder is ©, ſo at laſt I conclude that the 2uo- 
tient (ought is 306. 
Note, if the tigure aſſumed for the _— 
olds 
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holds good upon tryal, as aforeſaid, by two or 
three of the foremoſt places of the dividual , it will 
for themoſi part held chroughout the dividusl; but 
this muſt be a perpetual Rule, that whenſoever tne 
Prodntit of the multiplication of the Dzviſor by the 
figure placed in the Duotient' happ?ns to rea» 
ter than the dividxal, trom which it ought Ko be 
ſubtracted , ſuch Produt muſt be firuck,out of 
the work, and a lefler figure is to be placeFio the 
Quotient. # | 
For a ſecond Example,let it be required to divide 
15114220 by 2987, or into 2987 equal parts. 
Firſt, the Diviſor 2987 being greater than 1511, 
(to wit, the four foremotplaces of the Dividend )I 
ſet a point under 4, thereby ſetting apart 15114. 
for a Dividualzthen becauſe the Dividual confilts of 
| _ * oneplace more than:the Di- 
2987) 151142201 5 viſor,l ask how ofteg/2 (the 
firſt figure of the Dipiſar to- 
14935 wards the left hand)is con- 
9 tained in 15 (.the two fore 
mnok places of the dividual ) and tinding the anſwer 
to be 7 times, I infer thence that the Diviſar 2987 
cannot be contained more than 7 times in the d;vi- 
dual 15114. but whether it will be contained 7 
times init or not, examination muſt be madeFei- 
ther by multiplying 2987 by 7. (in ſomeby-place) 
and comparing the Produc 'with the dividual 
—15114,0r elſe by the manner of tryal before delive- 
red in the laſt Example : fo at length it will be dif- 
covered , that the Diviſor 2 9874will not be found 
above 5 times in the dividwal $5. whercforc 


. 


(according to the 8th. Rule of thigChepter ) wri- 


givg 5 in the Quotient, and multiplying 2987 by 5, 
| I ſub- 


Po 


FR) 
: hy s 
k 
% 
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I ſubſcribe the product of that multiplication, which 
is 14935 , under the dividual 15 114, then draws 
ing a line underneath the ſaid Produdt,and ſubtraQ- 
ing it from the dividual 15114, I ſubſcribe the re- 
mainder 179 under the line. | 

_ G_—_— = the 9th, Rule of this Chap- 
ter)I bring down 2,the next 
place of the Dividend , to 2987) 15114220(50 
the ſaid Remainder 179, 14935 
ſo the new Dividual will 1792 . 
be 1792 3 that done, asking how often the Diviſor 
2987 is contained in the dividzal 1792 , and not 
finding it once contained init, I write © in the 


——_—_— 


| Quotient 3 and here becauſe the queſtion is anſwer- 


ed by o, the next place of the dividend, to wit 2, 
is to be brought down 


to the dividual 1792, 2987) 15114220 (5060 


ſo the new dividnal is . Io 
17922. Then renewing ws = 
the queſtion ,-and pro- 0 


ceeding as before, at = 
length the Diviſion be- 

ing finiſht, the Quotient will be found 5060 ex- 
actly, without any Remainder ; but if any Re- 
mainder had Hapned after the ſubtraQion olughe 
laſt Product, it muft have been profccuted accor- 
ding to the note before given in the example at the 
latter end of the 11th. Rae of this Chapter, 

-In like manner if 1208939550 be divided by 
19999, Orinto 19999 <qual parts , the. quotient, 
or one of thoſe equal parts, will be found 60450, 
and the work will ſtand as here you ſec, 


gs, E This 
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This latter me- 
19999 ) 1208539550 (60450 thod of Divition 


119994 \ Is to be prefer'd 
T9995 before any of the 
common ways of 


6 
TT IE ; —_ dividing by daſh- 
- - ing out of figures, 
b 9- PE — where the ſteps of 


the Diviſion arc 
ſoconfounded { beſides the burden upon the me- 
mory by a promiſcuous Multiplication and Divi- 
ſton) that it any errour happen, it can hardly be 
corrected without beginning the work anew 3 But 
in the way before explained , the particular Mul- 
_ tiplications, Subtradi ons, and Remainders, which 
belong to every figure of the Quotient, are fo di- 
flinctly and clearly expreſt, that it an errour hap- 
* ae .  pen,the work may'cafily be reformed. 
- XIV. So often as the queſtion is repeated in 
| Diviſion, fo many places there mult 
gow the mas be in the quotient (which may be di- 
the Ouortieng Icovered by the number of Points 
may be d:ſco- placed under the dividend )and fo ma- 
vered. ny times is one and the ſame kind of 
gperation repeated, the ſubſtance whereof is con- 
Tained in the Verle before mentioned at the end 
of the 10th, Rule of this Chapter. 
XV. Whea the Diviſor confifts of x or an unit 
' 4 compendious 10 the extream place towards the left 
w.: if drvie hand, and nothing but Cyphers to 
«ig ty1c, * wards the right, the divition is per- 
103,1000:Y©. formed by cutting off with a line fo 
many ks of the Dividend towards the right 
hand as the Divifor hath Cyphers 3 ſu.the figures 
which 
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which ſtand on the left hand of the line, give the 
Quotient, and thoſe cut off to the right ( if they 
be 1ignificant figures )) are to be proceeded with 
as a ſurpluſage or overplus remaining , according 
to the Note at the end of theeleventh Rule of this 
Chapter. Soit 4720 1.were gi- 
vento be divided equally a- 10) 472\ © (472 
mong( 10 perſons, the ſhare 100 )47 120 (47 
of cach would be 472 l.alfoif 1000) 4 | 720(4 
the ſaid 47201. were to be di- 
vided equally amongſt 100 perſons , the ſhare of 
each would be 47 l. and there would be a ſurpluſ- 
age or remainder of 201. to be alſo ſubdivided 
amongſt them, after the ſaid 20 7. are converted 
into ſhillings, according to the fifth Rwhe of the 
next Ghaprer, Laſtly, it the ſaid 47207. were to be. 
divided 2mongt(t 1000 perſons , the thare of each 
would be 44 and there would be a remainder of 
7201, to be atfegdivided as aforeſaid. Sce the 
form of the Work in the Margent. | 

XVI. When the Diviſor conliſts of any figniti- 
. cant figureor figures in the tirft or 


foremoſt place or places towards the _— Cons 
left hand, and nothing but a Cypher Diviſion. © 


or Cyphers towards the right,cut off 
by a line fo many places of the Dividend towards 
the right hand as the Diviſor hath Cyphers towards 
the right 3 then divide the tigures of the Dividend, 
which fiand on the left hand of the line, by the 
hgures in the Diviſor which remain, when the ſaid 
Cypher or Cyphers are omitted, remembrivg after 
the diviſion is tiniſhed, to write down ncxt after 
the laſt remainder the places of the Drvid:znd which 
were firft cut off; So if 36732 were given to be 


E 3 divided 
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divided by 20, the Quotient will be 1836 , and 
. there will remain 12, viz. if you cut off one Place 
from the Dividend towards the right hand(becaule 
the ow ends, with one Cypher ) and then di- 
vide the reſt, to wit, 3673 
R _ . by z(according tothe 1th. 
$0) 3673 [2 £1836 Rule of this Chapter )thexe 
willariſe in the Quotient 1836, and the laſt rc- 
mainder,after fuch divitionis *iniſhe, will be x, unto 
which if 2 ( the hgure firſt cut off from the Divi- 
dend )be annexed, the total remainder is 12. 

In !ike manner if 74567 87 were given to be di- 
vided hy 304000, the Quotient will-be, 24, and 
there will remain 160787 3 viz. If you cut off 3 
places from the Dividend towards the right hand 

( 3 places becauſe the 
304| 000774561787 ( 24 Diviſor ends with 3 


__ Cyphers)and then di- 

= — vide 7456 by 304, 
1216 there will ariſe in the 
160787 — Quotient 24, andthe 


laſt- remainder, after 
fach diviſion is finiſht, will bex60, unto which if 
787 (the places tirſt cut off from the Dwidend) be 
annexed, the total remainder or ſurpluſage is 
160787, which is to b= proceeded with, as is dire- 
Gd inthe Note at the latter end of the eleventh 
Rule of this Chapter. 
XVII. Diviſion and Multiplication do inter- 
changeavly prove one another for 
= proof of {© Divilion if you multiply the Divi- 
witiplication 
and Divifion or by the Quotient,the Product will 
| be equal to the Dividend: So in the 
Example cf the 13th Rule of this Chapter 3 it 184 | 
the 


Chap. VI. by whole numter<s. 57 


the Diviſor be multiplyed by 305 the Puotient, the 
Produdt is 56304, which is the ſame with the Di- 
vidend ; but when,after the whole Diviſion is fi- 
niſhed, any figures remain of the laſt Subtraction, 
add them likewiſe to the Produ&+: So in the laſt 
Example of the 16th. Rwle of this Chapter,the Divi- 
Jer 304000 being multiplyed by the Dwotiert 24, 
produceth 7296000, unto which if you add the 
number remaining, to wit , 160787, the ſum is 
7456787, which is the fame wich the Dividend." 
Again, in Multiplication, if the Produc be divis 
ded by the Multiplicator, the @uorient will give 
you the Multiplicand , or if the Produc be divi- 
ded by the Multiplicand, the ©wuotient will give 
you the Multiplicator :. So in the firſt Example of 
the 9th. Rale of the laſt Chapter, if the Product 
111024 be divided by the Multiplicand 3084, the 
Dutient gives:the Multiplicator 36. 

There is alſo of Multiplication a Common proof 
argued fromthe Multiplicand , the Multiplicator 
and the Produ@, by caſting away nines , but - by 
that way of proof ( though rightly uſed ) a falſe 
Product will be affirmed to be true : Example, if 
3462 be multiplyed by 786:, the true Produ@ is 
2721132 butit I fay 4953132 or 3153132 is 


 theProduct (ormany.others which may be given) 


the proof by nines will confirm them to be true 
Products, though they are falſe, as will be evident 
to ſuch as know che Rxle, which I mention here 
only to ſet a brand upon it, that ir may be avoided 
by all lovers of Truth. 
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CHAP VII. 


Redutffion. 


1, [3 Oraloueh as in Money, there are diverſities 
& of kinds,viz. in Exgland, Poannds, Shillings, 
Pence, and Fartbings 3 alſo divers kinds of Weight, 
Meaſures, &c. as hath been fully declared in the (c- 
cond Chapterz and becauſe jt is often times requi- 
red to find how many pleces of one kind of Money 
are equal in value to a given number of another 
( and fo likewiſe of Weights, Meaſures, 8&c, Jitwill 
be eonvenient in this place to (hew how that i3 
performed, fince thereby the Rules of Multiplica- 
tion and Diviſion before, delivered will be exercis'd; 
This kind of operation is called KeduGion, 
IT. Redudion is either deſcending or aſcending. 
HI, Reduflion deſcending is when ſome Integers 
of a number of greater denomination being given, 
it isSrequired to find how many Integers ot a leſſer 
denomination are equal in vaJue to that given num- 
ber of the greater: A5 when it is required to find 
how many ſhillings are contaiped in 30l. Likewiſe 
how many pence in 320 17. or how many bours in 
365 days,8&c. ; 
Iv. Redufion aſcending is, when ſome Integers 
of a number of leſſer denomination being given, it 
is required to find how many Integers of a greater 
denomination arc £qual in value to that given num- 
ber of the I: fſer ; As when itis required to find how 
many pence are contained in Foo fartbings : like- 
wiſe how many ſhillings in 348 pexce : or how Mas» 
ny 42yr in B64 bours : &G V. Ke- 


MY one "SS wa 83 ©* 


. produtt is 4600zin like manner 
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V. ReduGiion decending is performed by Multi. 
plication,for if the given number of In- ,, ,,5;,, wu. 
tegers ofa greater denomination be ſceading 6 
multiplied by a number, which cxpreſ- performed by 
ſeth how many Integers of the leſſer are 9" plicoſion 
equal to one of the Integers given, the Produd is the 
number of Integers of the leſſer denomination re- 
quired. IJ 

So 2301. of Engliſh Money will be reduced in- 
to 4600 x. forif 230be multiplied by 20 ( the num- 
ber of ſhillings which are equal to 1 pornd ) the 


4600 ys. will be reduced into 230 Pounds. 

55200 d.for if 4600 be multi- __._*?______. 

plied by 12(the number of pence 4500 Shillings, 

contained in 1 ſhilling) the pro- ' 12 

dudQ is 55200, Alſo 55200 gz 

pence being. multiplied by 4 46 

(becauſe 4 farthings make a pex- "C200" Pence, 

1 eb reduced. into 220800 EO 
arthings as by the operation in —: JR I gin 

the Margens ; Year, 220300 Hertpingh 

The like method is to be 

obſerved in Weights, Meaſures, 

&c. So >45 Ounces Troy are xt -—— yo TEE 

duced into 6500 Peny weights, $900 Fery IV. 

and 6500 Peny weights to wy 

1656co Grains, as by the ore- 275 

ration in the Margent'you may 2.35 


| ———_— 


345 Ounces. 


| ſee. 165600 Gratts. 


. Note, By this Rule the Learner Compare ths with 
is furniſhed with skill to reſolve ?'* Note upon the 
that caſe in Diviſion . when the aſh. Exuenyi of 
Dividend is leſt than the Divi EE 
xd 1s teſs than the Diviſor ; the Erh.Chapt+r. 


E 4 F xamvle. 
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Example, Letit be-required to divide 7 pounds of 
Engliſh Money <qually amongſt 8 Perſons ; here _ 
it is evident that the Dividend 7 is lels than the 
Diviſor 8+; that is, the number of pounds is leſs 
than the number of Perſons, and conſequently 
each ſhare muſt be leſs than a Pound 3 fo that in 
cffe& it is required to find how many Sbzllings and 
Perce belong to each Perſon for his ſhare : Firſt, 
therefore reduce the 7 Pounds into Shillings, which 
will be 140, theſe divided by 8 give 17 Shilliags 
to each Perſon, and there will yet be a remainder 
of 4 Shillings to be alſo eqnally divided into 8 
parts, but theſe 4 Shillinge muſt be firſt reduced 
into Pence, which will be 48, taen dividing 48 by 
8, the Bnotient will give 6 Pexce more to. every 
Perſon : ſo at laſt it appears that if 7 Poxnds of 
Engliſh Money be equally divided. into. 8 parts, 
_ -theentire Duotient ( or one of the equal (harcs ) 
will be 17 Shillzugs and 6 Pence. | 

In like manner , if 354 Pounds of Engliſh Mo- 
| ney begivento be divided equally amongſt 125 
Perſons, the ſhare of each wil} be found to be 2 
Poxnds, 16 Sbillings,, 7 Pence, 2 Fartbings , and 
ſomewhat more, but the parts of a Farthing being 
of no moment ( and not properly to be handled 
- in this place Jare neglected. 

Compare theſe two Examples with the laſt 
Exarmple of the eleventh Rule of the ſixth. Chap- 
Er. 

In Radutiion deſcending, the Learner may re» 
ccive help by the ſubſequent Tables, 


1 Of 


5 
2 
d 
g 
d 
I; 
= 


f 
** 
e 
$ 
Y 
n 
| 
g 
h 
F 
r 
Z 
1 
y 
y 
F 
) 
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' 1 Of Englifſo Manes. - 
Pornds Shilings, 
Sbillings Pence 
Pence | Fartbings. 
2, Of T roy Weight. 
Pounds D(12J. COnncees + 
Ounces KYS20/ Peny Weights, 
- Max/ | 
PenyW. .. ry 24 4\ G rains., 
Alfo in Apothecaries Weights, 
Ounces Troy Dramy, 
7” 3 
Drams 3:6 ; Seruplet. 
Scruples - Groi 
3. Of, V2 a4 Weights, od 
Hundred IF. 7 Quarters, 
Daarters Pounds. 
Pounds BE Ounces 
Ounces S Y R' IJDrams. 
4. Of Liqui# Meaſwres. 
Hopſheads YDI( 63) ,, ( Galbng.. . 
Galons $+ 2(K Portler, 
Potzles 


22.8 Quarts. 
S (2 )S Pins: 


Duarts 


| wo. 


To reduce Jutt- . I, Integers of divers denomina- 
gers of divers 


denominations. 


of thoſe denos filth Rule aforegoing, by de 
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5. Of Dry Meaſurec. 
Duarters Ya (8) ( Buſels. 
Buſhels R \4{ «» \Pecks. 
Pecks = J2\ 8 JGallons. 
Galloas DL \2 2) Pottles. 
Pottles = /2 Darts, 
Drarts =(2 RY 7172 

6. Of Long Meaſires. - 

Engliſh miles }.=( 8 - ( Furlonge, 
Furlongs 'S \220{ $ Yards, 
Tards RA 3 7X Peer. 
Feet V/ 12 \ & } Inches. 
Inches J=EC 3 J ' CBarleyCoras. 


Alſo, 
Tards or 47>V \ Quarters, 
Ells _ >23 
Duarters © 458 1 ? Nailer, 


7. _— " of Lead. 


Acres . Roads 
Roods | $2,  Percher or Poles, 
Time: | 


Weeks D I CP ger | 
Dayes __ ; Hlourer. 
Hours = ME: & "Minutes, 


Mult.by 


wa 


tions may be reduced into the laſt of 
into the loweſt thoſe denominations accordio og t0 the 
ending 

minations« orderly to the next inferiour denomi- 
| nation, 
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Reduttion f Z 
nation, and adding to each Produde ſuch Integers 


þ .. (if there be any) which are of the ſame name. - 
So 12 Pounds, 13 ſhillings,and 10 Pexce may be re 
” duced-into 3046 Pence in this : 


manner, 272, . 121, multiplied EO Ines"! 
by 20 ( becauſe 20 s. make one gn ia —TIO0 
1.)produce 240. Shillings , un- " 


.. to which adding 13 s. the ſum ,742 
vis 253 Shillings : Again, 253 s, © FTA 
” multiplied by 12 (:becauſe x— 253 Shillings, 
- ſhilling is equal to 12 Pence ). ___12 


m——_— 


produce 3036 Perce, unto 506 
which if 10 Peace be added, . 253 

the ſum is 3046 Pence, as by + 3036 
the operation in the Margent add ro 


is manifeſt, 3046 Perce, © 


But after that general Method js well underfioo# 
the work of the laſt Example, and ſuch like may 
be contraGed thus 3 viz. To convert 12 Pownds 
13 Shillings, xo Pence, all into | q 
Pence, Firſt 12 multiplied by ©, b. Gs d. 
(which ſtands inthe units place 12" —13 --—10 
of 20 )produceth ©, but inftead NT 
of o, I write down 3 under the\''253 Shillings. 
line( to wit, the 3 that ftands* 12 
in the units place of the 13 ſhil».. 516 
lings in the fum propounded;') 253 
Then I proceed to multiply 12 ;046 Pence. 
by 2 , ſaying twice 2 is 4, to : 
which adding 1 ( tor the ten; in the-ſaid 13 Shil- 
lings ) it makes 5, which I ſet on the left hand of 3 
beſore written Lally, twice 1 is 2, which I ſet on 
the left hand of 53 Aud ſo 12 Pounds 13 Sbillings 
are converted into 253 Shillings. 


—O 


It 


v] 


F, : d, . 
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. Tt remains te multiply the ſaid 253 by 12 ( be- 
cauſe 12 Pexce makes I Shilling)and'toadd 10 to the 
Produ@, which may. be done thus 3 Firſt, twice 3 
is.6, to which adding 10 ( to- wit, 10 pence in the 
Sum firſt propgunded) it makes-+16 ; wherefore- 
(according to the Rule of Maltiplication- ) I ſet 6- 
under- the line , and' keep 1 in'mind; Again, 
twice 5 with 1 in. mind imaking 11, I write down 
x, and keep 1 in mind;' Likewiſe twice 2 and 1 in 
mind'makipg'5; I write down 5;' Then 253 mal. 
tiplicd by 1'wmakes 253, which I' ſet orderly under 
$16 Laſtly; thoſe two Products added together 
.mak: 3046, which is the number-of*Pexce- contai- 
med in 12/.—13 54.109 4d, as befbre was feund' 
out by the general method, 

$035 Ounces, 16 Peny Weights, and-12 Grains 
Troy will be reduced-into 17196 Grains. 

VII. ReduGion aſcending is performed by Di- 
+: .c Viſion, for if the number of Integers 

5 05 64 given. be divided by fuch a. numter 
formed by Di- of the ſame Integers, as are equal: to 
ifton- 'one of the Integers required , the 
®xnntient is the number of Integers ſought. 

 $0220800- Farthings being divided by 4 ( the 
number of Fartbingr'in: a Peny) give $5209 Pence ' 
in the 2uotient z Inlike manner if 55200 Pence be ' 
divided by 12 ( the number of Pence in a Shilling ) 
the Puotient is 4600 Shillinge, Laſtly 4600 Shil- | 
Tings being divided by 20 ( becauſe 20 5. make a, 


© Poundſterling ) the quotient is 230 Pounds fterling ) 


'which are equal to-220800 Fartbings firſt given. | 
The operation is as followeth. 


Chap. VII. Redutftion be 
12) _ 20)) 
4 a" 220800 ( $5200 ( 460lo (2301. 


48. 
72 
72 
OO 
In like manner, 34268 Grains Troy will be re- 
duced to 5 4. 11 Ownces, 7 Peny Weight, and 20 
Grains, This kind of Redufiion may be- mate the 
eaſier to the Learner by the following Tables. 


I, Of HY —_— 


Farthings D 4 Pence. 
Pence I 2 Sbillings, 
Shillings. = 20 Pounds. 


2, Of Troy Weight. 
Perny Weights. 


Ornces. 
Pounds Tray. 


V 
(=) 

* 
SO 


QQ 
Q 
ho 
Divi. by 
to 
a. 


Allo i; foes Weights. 


Grains | 20 I\omany - 4 4 
Scruples : Yo : 4 


Drams Ounces Troy. 


3. Of Averdupois Weight. 


Drams  Oances. : 
Onnces Pounds, ; 
Pounds Duarters of C. 


Duarters Hund, WW _ 


4 
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4. Of Liquid Meaſures. 
Pints D(C 2 Darts. 
Luarts 2 ( & ) Pottles. 
Portles 2 { ) Gallons. 
Gallons 63 Hogſheads. 
Dry Meaſures. 


Pints | Darts, 
Duarts Pottles. 
Pottles v JGallons. 
Gallons "Jo \Pecks. 
Pecks Buſhels. 
Buhhels Duarters. 


6. Of Long Meaſures. 


Barley C. 3 Iaches; 
Tuches Feet. 

Feet Jards, 
Tards Furlongs 
Furlonas Engliſh miles 


Nails - \ I Dnarters of Tards. 
alſo of Ells. 
Daarters E36E Tards, alſo Ells. 
Of $ oo Meaſures of Land. 
Perches DQ 40 » CRoods or Quarters 
or Poles < &<d of Acres, 
Roods Q I, Acres. 
| S. Y Of Time, 


Minutes JA, 60 Hourer. 
Houres S =< 24 Dayes. 
Dayes Qact7 Weeks. 


bs 
D Divided b 


D ivided by 


ny 

FI 
_— 

=O 


Divided by 


| Note, 


-Chap. VII. Redufion. 67. 

Note, that-if after Diviſion! is; finiſhe. in Redu- 
Qion aſcending there be any remainder, it is of 
the ſame denomination with the Dividend: 

Note alſo, that Reduction deſcending and aſcen- 
ding do mutually prove one another, by inverting 
the queſtionzforx ag in 56 Pounds fierling , there will 
be found 53760 Farthings , by Reduction deſcen- 3 
ding 3 So for Proof thereof, 53760 Fartbiugs will 
be reduced to 56 Poxnds, by Reduction aſcending. 


Dueſtions to exerciſe Redufiion, 


1. In 257.1, how many ſhillings ? Anſwer, 5140. 

2. In 30764. how many ſhillings? Anſw,61520, 

3. In 902 ſhillings how many pence? A#.10824., 

4- In 2179 ſhillings how many farthings ? An- 
ſwer, 104592+« 112.4 

5. In 49 1.—13 $.—7 d. how many pence ? Au- 
.ſwer, 1192 3. 

6. In 20531. —14s.9 d.— 2 f. how many Wh 
farthings* Anſw. 1971590. oe 

7. In 35416. of Troy weight how many grains BY 
(of Gold-ſmiths weight ? ) Anſwm.2039040. 
| 8. In 300 Engliſh miles how many yards? Amn- 
x ſwer, 528000. | a 

>: 9; InrEngliſh mile, how many barley corns 

 Icngth? Anſw, 190080. 
A. 10, In 560 Acres how many Perches? Anſwer 
89600. | 

Ii. In 225 Acres,3 Roods,and 30 Perches, how 
many Perches? Anſw.36150. Y 

12. In 11923 pence how many pounds ? Anſwer 
49 I—13 5—7 d. 


13. 
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-'x3; In 5764094 fried, how 'ehany Pourila? 
Hyſw.6004I—17 1.—7 A 

14. In'2346FPerches,how-many Acres? An- - 
fer, 1466 Acres;2*Roods;and-3$Perches. 
" i yg. "In 525960 minutes of antivure, how many 
tays? Anfw. 365 days and'6- Houres { or 1-year 
very near. ) | 

16. /in-ro6080 Pints , how many -Hogſheads ? 
Aft. 20, 

17. In 34678 grains of Apothecaries weight, 
how many ounces *Froy ? Anſw. 72: Ounces, 1 
Dram, 2 Scruples, and 18 Grains: | 
- 21S, -In 106735 ' Pints of - wheat ,” fiow many 

aarcers ? Aſp. 208 Quarters,z Buſhels,2 Pecks, 
'r Gallon, 1 Pottle,' x Quarts r Pinte. 
----x9." 1n-3969301 Barley cornes length;how many 
Miles? Anſw. 20 Miles, 7 Furlongs, 12 Yards, 2 


Feet; 4 Inches, | arid'1 Barley corns length. 
20. In 1900800 Barley corns length, how ma- 
oy Miles ? Arſw. 10, 7 


/ 


/ 


J 
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f- * 
- Of the Rule of Three Diret?. 
, , BN ths. 5 
55 IL 'T* HE Ruleof Three is (o called, becauſe by ("iN 
. ? three numbers knownor given, it teacheth KEY 
| to find a fourth unknown; it is alſq called the . 
A Golden Rule for the excellency thereof sz Lafily, . = 
. it is called the+ Rule of Proportion for-the reaſon | w 
| hereaftex declared. ER 
oy eh The Rule of Three is cicher Gngle or com 
| | 1 un * Ro” 
7 1IF, The ſingle Rule is, when three terms or 
ny numbers arc propounded,and a fourth pro- The Rule 
> & portionalunto themis demanded. , of Three 
, IT. Four numbers are faid tobe proportionals, 
"*Y when the firſt containeth the ſecond, or is contat- NB 
ned by the ſecond in the ſame manner as thethird 43% 
containeth the fourth , or is contained by the 2 I 
fourth : ſo theſe 4 numbers are ſaid to be Propor- EN 
tionals, 8, 4, 12,6, for as $ containeth 4 twice3 fo - F 
doth 12.contain' 6. twice, and therefore 8 is ſaid. | 
to have ſuch proportion to.4 25 12 hath to 63 like- 
wile theſe are Proportionals, 4, 8,6, 12, For aS4 
is the halfof$, fo is 6 the half of 121 z and there- I 
fore 4 is ſaid to have ſuch proportion to +8 as 6 7 
g” to12, 
P, ; Py. gra or numbers of the Rule of Three 
to wit,the three numbers given,and - 8 
the fourth ſought) conlifi of two dif- RR _ 


_ at denominations,vis. two of the of tbe teyms wn 
terms have one namegind he Rule of 
rays ven term with the term n+ 
F required 


5% SY 


required have another : fo this queſtion being de- 
manded, if four Students ſpend 19.pounds in cer- 
tain moneths, how much money will ſerve $ Stu- 
dents for the ſame time, - and at the fame rate of 
expence? "Here Students and pounds are the two 
denominations of the terms in the queſtion, viz. 4 
and 8 ( being two of the terms propounded have 
the denomination of Students , and 19 the, other 
term given, together with the term required, have 
the denomination of pounds: 

YI Inthe Rule of Three, two of the” three' gi- 
ven terms imply a ſuppoſition, and the third moves 
3 queſtion: fo in the'aforementioned queſifon a 
ſuppoſition is made, | that 4 Students ſpend. 19 
pounds, and a queſtion is moved with the number 
S, to wit, how many pounds will 8 Students 


', Spende, _'f 


VII ln the Rule of 'Three, the numbers given 
The ripktor» | muſt be fo ranked, that the known 


dering of the namber;or term upon which the que- | 
germs given.  ſtionis moved, muft poſſeſs the third 


place in the Rule alfo of the other two that which 
hath che ſame denomination with the third , muli 
be in the firſt place: laſtly, the other known term, 
whichs of the ſame denomination with the fourth 
term foughtCor anſwer of the queſtion )muſt poſſeſs 
the ſecond place : fo'in the quettion before men- 
tioned, the terms 4, T9, and 5, -are to be thus jpla- 
ced, viz. $ is the term upon which the queſtion is 
moved, and therefore to poſſeſs the third place in 
the Rule 3:4 is of the ſame denomination with S, 
viz, of: Students', and therefore to be in. the firſt 
placez+ Laſtly, 19 being of the ſame denomination 
with the tern ſought, viz.' of money,is to be in the 
| . keond 


# 
. 


_— had 


I— ____E,4% eq, 
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ſccond place : and fo .they will be placed in the 


Rule thus, X | 
Students. Pornds. Students, 
It 4 I9 | 


That is to ſay , if 4 Students ſpend '19 pounds, 
what will 8 Students ſpend ? And here for the bec- 
ter diſcerning of the texm or number upon which 


, the queſtion is moved,” you may obſerve, that for 


the moſt part it is the known number in the que- 
ſlion which immediately followeth theſe. or ſuch | 
like words ; viz. How many ? How much ?- What 
will? How long ? How far ? &c. 
VIII. The Rule of Three is cither Dire& or 
Inverſe, ® 
IX. The Rule of Three Direct is,when the ſenſe 

or tenour of the queſtion requireth,” 7þe Rule of 
that the fourth number ſought muſt Three Dire. 
have ſuch proportion to. the ſecond , as the third 
number hath to the firſt 3ſo in the afore-mentioned 
gueſiion, if 4 Students ſpend 19 pounds, how ma- 
'my pounds will 8 Students ſpend at the ſame rate 
of expence ? It is evident that the thing required 
is to find a number which may have ſuch propor- 
tion tox9, as 8 hathto 4 5 that is, as $ is the dou- 
ble of 4, fo ought the fourth number to be the 
' double of 193 for if 19 pounds be required to 
maintain 4 Students a certain time, as much more 
muſt needs be required for the maintenance of 8 
Students the ſame time 5 and therefore in this caſe 
we may ſay in a dire& proportion, as 4 is toS, 
ſo is 19 to a number which ought to be as inuch 
more as 19; = 710 


XK, In 
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___ X. Inthedire&Rule of Three, if you multi- 
Ts ply the ſecond term by the third, or. 
the Rule oF © (which Is allone)the third term by-, 
Three Dire&, the ſecond,and then divide the Pro- 
the three given duGt by the firſt, the quotient willgive 
ror ms beirgfin- the fourth term or fourth. proportio- 
gle nnmbers. | qa1required: ſoin the queſtion before 
propounded, if you multiply 19 by $8, the produ& 

1s 152, which if you divide by 4, the quotient will 
Stud 1. Stud, 1, give you 38 the fourth term 
If 4—19—8—(38 demanded,and the work will 


| ons. (| 
” ——-  Alccond Example may 
A IAE be ogg this,if 8 yards coſt 9 pounds, 
29 : how much will 3 yards coſt? 
| 32 Anſwer, 3 l, 7 Sn 
32 64. « 


= - 


This queſtion being ſtated accordiog to the ſe- 
oh ; vently Rule of this Chapter, 
y. Lt. yt. F. d. will flagd as here you fee ; 
8—9—3—(3 :7:6 then multiplying (asbefore) | 
"Sp: Ba | __. _ the ſecond term 9 by the. 
g J27 (3 pownds third term 3, the ProduQ js 


27, which being divided by 
3 the rematuder, the firlt term $:the quotient 
An 1s Pour Ne prota 
STE = 4:11, remainder of three pounds, 
$60 (7ſhillingr. which muſtbereduced into 
3? __>_— 60 ſhillings, and after thoſe 
4 the remamaer (hillings are divided by $, 
_12 | ___. and tþercſtofthe workpro- 
$)48(s pence (ecuted © according to ; the 


1 ! : 
, 


Ps 
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Note' at the latter end of the 11th Ruleof the 6th, 
Chapter ," at length the entire .quotient or an- 
ſwer of the queſtion is 3 ,—-7 s.—6 4. 

A third Example, if 51 ounces. cf ſilver: plate 
be ſold for 13 pounds ſterling, what is the price 


of x ounce of that plate ? 


| Anſcy 5--1 d.and ſomewhat 
 moxe:The operation is thus: 
After the three knownterms 


of this queſtion are rightly 
ordered, they will ſtand as 
here you ſee intheExampiez 
then multiplying the ſecond 
term 13 by the third term x, 
the produd will be alſo 13 
( for multiplication by -1 
makes no alteration3 )which 
13 being divided by 51, af- 


| ter the manner of operation 


os. FT. oz, 
51 —13—1 
Cn T TAS 
13 
20 Br” 
51 )260 ( 5 ſhillings-. 
DR. | 
$ 
12 
51) 60(1feny. 
1,4. S Views ZN 
9 


delivered io the note upon the 5th Rule of the 7 
Chapter, the entixe Quotient or anſwer of t 


' queſtion will 'at length be found to be 55.—1 d. 


and ſomewhat more, - bat the ſurpluſige being teſs 
than a farthing is omitted as uſcleſs. 
Example 4. What muſt be paid to a labourer. for 


week? Anſwer, 5.1.—8 5. 


| his wages for 27 wecks at the rate of 4 5. for 1 


Aﬀter the three given terms are rightly placed inthe 


Rulg,they will ſtand as you 
ſce in the Example 3 then 
multiplying the third term 
27 by the ſecond term 4.,the 
produ@& is 108, -which I 


F 3 


Week , Shil. Weeks. 
I 4 27 
4 


Ios 
ſhould divide by the firſt term'x7, but in regard 


divificy 


"ITN, - "Y re EIS” 
bl $4 yr if 
$324 45 4: 2 08 WY. 

ba fo "E344 "IS 1 


P 6% 
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d;yifion by 1 makes no alteration, the Quotient 
is alſo 108, fo that the' fourth term' ſought is 108 
ſhillings, which being reduced to pounds, accor-. 
ding to the ſeventh Rule of the ſeventh Chapter, 
ive 5 1. $'s.'for the anſwer of the queſtion. | 

"XI. In the Rule of Three, if after the queſtion 

.... is. ſtated according to the ſeventh 

F pr yh , oe Rule of this Chapter, any of the 3 
Rule of Three, BIven terms bea compound term con- 
when they are liſting of divers denominations, as 
compounded of pounds, ſhillings and pence; or weeks, 
_ avers denoms gzye hours, &c. ſuch compound term 
a mac muſt firſt be reduced 'into the Towelt 
of thoſe denominations { by the fixth Rule of the 
ſeventh. Chapter )) to the end that the three given 
terms may be three ſingle numbers 3; alfo of theſe 
three ſingle numbers the firſt and third muſt al- 
ways he of one and the fame denomination : for 
ifit happen that they expreſs things of different 
names, ſuch of the two which hath the greater 
name (or denomination ) is to be reduced into the 
ſame name with the lefſer (by the 5th Rule of the 
ſeventh Chapter: ) Theſe preparations being ©b- 
ſerved, the reft of the work-is to be proſecuted 
z3ccording to the tenth Rule of this Chapter. Ex- 
ample, what will 48 ounces, 17, peny weight, 
and 20 grains of ſilver plate amount unto at "the 
xate of 5 #1——6 4d. the ounce? Anſwer, 13 1,—- 


V 


S1.—104,-—3 f,very near. 


This 
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t 
; This' queſtion 0.7. 'd; oz. pwr. 
- being Rated ac- 1——=5—6——48—it7—20 '* 
» [- cording'to the 20. 12 20 | 
ſeventh Rule of 20" "G5 977 -. © 
1 this Chapter, will 2, © © po ok —Y 
ſand inthe Rule a 3 
2 as you ſet in the an cacÞ3 392 4 
j- Example, to wit, '\ 19G OY 
L if'r ounce coſt #3 Lon ond - = 
, 5 14s diwhat. FF90 | | E 
| will 48 92,17 p. 9.20 gr. coft ? Here + hocguls Eng 
a the third'term is compounded of divers denomina- En 
1c . tiotis? itmuſi be reduced into the loweft of thoſe — #2 
n. deri6miimations, to wit, 'grains; ſo by the fixth - ag 
le Rule of the 'feventh Chapter there will be found  _ 3 
1- 23468 grains for the third term : likewiſe, becauſp "x 
or theſecond'term 5 5.—6 4.. is a compbund* terms -'., 8 
nt whoſe loweſt name- is pence, it' muſt | be reduced < £0] 
er, into pence by the aforeſaid rule 3 ) fo there with be ix $A 
he found' 66 pence for ' the ſecond term :'- moreover "HY 
he ' becauſe che firſt term hath the name ounce and' the 
b- third fern the name grain, the firſt term t ounce 
ed muſt be” converted into -480 grains ( which are ; 
X- eqnal to t ounce; ) then will the three terms or fin- ES, 
it, gle-numbers ſtand in the WEED, 
he # rule,as here you ſee, viz. gr. pence. gre in 
—— if 480 grains! colt, 66 4 80-—66—— 2:3468 "0 
pence, how rnany pence will I 
23468 grains coſi?Now proceeding according to the | 
tenth Rule / of this Chapter , ' there will ariſe in 
Wei. the quotient 3226 pence, befides a remainder of 4.08 
Lis pence, which being reduced to 1632/farthings, and 


thoſe Fa 
F 4 I 


ST 
of 


INI: 
F 
7, 
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thoſe divided by the firſt terrm 480 the quotient 
will be 3 farthings, fo that. the cntire quotient is 
. 3226 pence, 3 farthings,and ſomewhat more ( bue 
the parts of a farthing being of no moment, may 
be negleQed. ) Laftly, the faid 3226 pence being 
reduced according fo the feyenth Rule of the fe- 
* venth Chapter, give 13 L—8$-—10d——3Ff. 
ſo that 13 . —$8 s.—104.—3 f. and ſame- 
what more, will be the Anſwer of the Queſtion. 
+ XII. For the proof of the an Rule 0; Ties 
£ 1h Multiply the fourth term by the firf}, 
WY Bra which done,if that. Produd be equal 
dire. to the Produ@Q of the ſecond term 
multiplyed by the third , the work is. right, 
Þ. otherwiſe it is exroneous : ſo in the firſt Example, 
3$ the fourth term, being multiplyed.by the firſt 
' term 4, the Produdt is 152,which is alſo the Pro- 
duct of 19 multiplied by 8. But it it happen that 
aſter the fourth term , or anſwer of the queſtion 
is found in the ſame' denomination with: the ſecond 
term, there js yet a remainder, ſuch remainder 
' muſt be added to the Product of the firſt term, 
multiplyed by ſuch fourth term, and then the ſum 
muſt be. :qual to the Produg} of the ſecond and 
third terms . ( the ſecond term confiſting of the 
ſame Genomination with the fourth:) ſo in the laſi 
Example the fourth term is 3226, and there hap- 
' Pens to be a remainder of 408, which being added 
fo the Produc of the multiplication of the faid 
3226 by the firlt term 4.80, gives 1548888, which 
1s the fame with the Produd of the. third term 
23468 multiplyed by the ſecond term 66 as will 
appear by the work. | © 


XI, 
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| XJ, When thefir& of the three given mum - 
bers inithe Rule of three Direc, A compendious operge 
is 1 or urlity, the queſtion may of- : 507 5» the Rule of 
tentimes be anſwered more ſpee- three dire&,when the 

dily than by the Rule of Three, Fr/i tern is 1 or unity 


., evenby thoſe who have butlittle skill in Arithme- 
_ tick, as will partly appear by the following Exam- 


ViGe 

t. A217 5-— 9 d. the yard, what will $4 yards- 
coſt? Anſwer, 741. —11s, For reaſon ſhew- 
«th that $4 yards muſt ( at the faid rate): coſt 
84 Angels, $4 Crowns» 84 half Crowns, and: 
$4 Three pences, all which being compuednd: 
added together , will give the full value-of 84 
yards, Viz, oy 


L, fo 4. : 

$84 Angels make—— 42——O00-——00 
84 Crowns —— - 21——00—00 

| 84 half Crowns — LI0— 0-00 
84 Three-Pences —— 1——01I-—00 
Surn 74 —1 1—o00 


2. At the rate of 95. the Buſhel of Wheat, . 
what will 5x Quarters amount unto ? Anſwer, 
183 lL——12 man,” d. 6 


PO 


78: | The Rate. Locker; 


It is evident that the price of 7 Quarter( which 
conſiſts of $ Buſhels) will be$. Angels wanting oi 
Shillings : z therefore © 


j . '- Fo = F d. 
ſabtras — Oo——08——o00 


— —— 


remains the'price of 1 Quarter --—3-——12<—00 


Theh:the value of 51 Quarters, at che rate of - 
3. —12 5.——od. the Quarter, aug” i a i in 
mariner bloljowring Viz. : 


A E'< 

 }51—00-—00 

FHmesy 5, or 3 times 51 l.is 51——00——00 
$1———00=—00: - 

51 Angele make 25——10-—00 
$4 Shillings doubled make 5——02——00 


—_—_ 


Xx No 4 
1 


the price of 51 Quarters ——183——12——00 


3: what i is a Cheſt of Sugar worth, that weigh- 
| eth neat weight the Fare being 
Tore \is. that wherein ſubtrated )7 C. 3 471. at 
any thing is put, _ Fl the rate of 6/, 31:4 d. 
> 1 ugg aca ET of Anſwer, 481, —35, 
—6 d.——2 f. k 


- 7 times 


WW HW W &- 


OQO'TF U © © & © F® 


S—<o00 


oy 
- 


cs 


WV a 


. The fourth part of 1 lo — 
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t. " AE - 
7 times, '6 5 8 make——42——00——o00.. 
7 times 3 Shiflings ———— 1——ol-—o00 


7 Groats- p n= O——O2——O04, 

The half of 6 L—3 ao d. 03—01—oS 
for 2 qu. 1s = _ 

The hal of 3 I.—I $.—8 4. $1>—10—10 
for 1'qu. is | 


104. (be 


IO Fs, - 


cauſe 7 l. is: a. fourth 0—07—g8—2 | 


part of 28 1. orof I q#., 
is- 


s 


— 


© 48—03—06=—2 < 


/ Practical rules of this nature. (cannot be:;com- 


pleatly underſtood without ſome 5$kill in fraGions, - 
as will hereafter appear in the ſecond Chapter. af / 


the Appendix: and therefore I ſhall conclude this 


Chapter with the following Queſtions, whole Ans 


(wers are annexed to them, and may, be found out 


by the preceding Rufles3 'but the operatiqns: are / 


purpoſely omitted, and left as- an exerciſe for the 


Learner, . 
Dueſtions to exerciſe the Rule of Three Jire8t. 


1. If 17 yards of Cloth colt 19 1.2 5.6 d.what will 


35 yards coſt at that rate? Anſwer, 391.7 1.6 d. 

2. If 35. yards coſi 39 1..7.s. 6 d. how man "ol 
yards may be bought at that rate for 19 1, 2s. 
Anſwer, 17 yards, 

3. If 35 yards coſt39 1. 7 5,6 d, what are 17 


yards worth at that rate? . Anſwer, 191. 25. 64. . 


4+ If 17 yards be ſold for 191. 2 5.6 d: how ma- 


ny yards will 39 1. 7 5.6 d, buy at that rate? Anſw. * 


25 yards +» = 15: What 


* ;þhe 
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5s, What muſt Ipay for the carriage of 17 hun- 
dred weight, 3 quarters, and 11 pounds Averdi- 
pow, atthe rate of 7 ſhillings the hundred weight ? 
Anſw.6l.—4 1. —11d.—1 farth. TI 

6. HK 61,—4,—114—1f. be pay'd for the 
carriage of 17 hundred weight, 3 quatters.,” and 
x1 pounds, what was pay*d for the ' carriage of 1 
-pound weight ? Anſw. 3 Farthings. 

7. What muſt I pay for 39 ounces, 7 peny 

_ weight, and 18 grains of white plate at the rate of 
\ 5 5-and 5 d.the ounce ? Aſi. 101.—13y.—4d. 
' and three quarters of afarthing. 

8. What muſt 1 /.(or 20 5. )pay towards a Tax, 
when 326 1.—65,—84. is aſſeſſed at 411.—16 $.— 
24.—3 f? Anſw. 2+.—6 d —3 f. 

9, What will che Tntereſt of $-61.—17 5,—64, 
amount unto for year at the rate of 6/. for 100ol. 
for thefame time ? Anſi. 521, —12 1,—3 d. 

10. If yards in length of Engliſh meafare be 
equal to 4 clls Flemiſh how many Flemith ells are 

_ contained in 120 yards . Engliſh ? Anſwer 160 
Flemiſtrells- < 
11. If 4 Flemiſh ells in length, be equal to 3 Eng- 
* Jiſh yards 3 how many Englifh yards in 300 Flemiſh 
. Ells? 4nfw. 225 Engliſh yards. | | 
r2, If; ells in length of Engliſh meaſure, be ec- 
qual to 5 Flemiil: efls; how many Flemiſh clls tn 
120 Engliſh els? Anſw. 200 Flemiſh ells: 

13. If 5 Flemiſh clls in length, be equal to 3 
Engliſh ells; how many Engliſh ells in 145 Flemiſh 
cells? Anſw. 87 Englith eclls. 

14 If; Ounces of Silk weight, be equa] to 4 
ounces of Venice weightz how many ounces Venice 
arc equal to 60 vunces,of Silk weight ? Anſwer 80 


» 


pnnces Venice. $) 


- 
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15. A Merchant delivered at Londox 120 H. 
ſierling, to receive 207 l. Blemiſh at Amſterdam; 
what was 1 /- ſterling valued at in Flemiſh money ? 
Anſw. 11.—145.—6d. 

16. If a Bill of Exchange be accepted at. Loydoy, 
for paymem of 4ool. ſterling, for the value dili- 
ver'd at Amſterdam, at 1 1.—13 1.—6 4d. Flemiſh 
for 1 1. ſterling how much Flemiſh money was 
deliver'd at Amſfterdzm ? Anſw. 670l.Flemiſh. 

17. When the Exchange from Antwerp to Lox- 
don is at 11,—45,—7 d, Flemiſh for 1 1. fierling 
how much ſterling muſt I pay at Londox to receive: 
236 1. Flemiſhat Antwerp ? 4uſw. 192 1.fterling, 

18. A Merchant deliver'd at Londox 3701. fier- 


ling by Exchange for Roax at 744. ficrling for 


50 5. Tournoisz how much Tournois oyght he to 
receive at Roan? Anſw. 60000 5s. Tournois, 

19. Tn 370 Ducats, at 4 5.—2 d.the Ducat, how 
many French Crowns at 6s5.—2 4. Anſw. 250 
Crowns; For if 74d. give 1 Crown, 18500 d,(or 
370 Ducats) will give 250 Crowns. 

20, In 516-Dollers, at 4 5—5 4. the Dollerz 
how many Guinneys at 1 1.—1 s£.—6 d. the piece? 


Anſw. 106 Guinneys;For if 258 d.give 1 Guinney, #” 


273484. (or 516 Dolfers) will give 106 Guinneys. 


_' wiſeby aniaverte 
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CHAP IX. 
Of the Inverſe Rule of Three, ' * 


T, HE Rule of Three Inverſe is, when the 
.T fourth texm required ought to ;proceed 
from the ſecond term, according to the ſame rate 


' or proportion that the firſt 'proceeds from the 
third : ſo this queſtion being propounded, if 8. 


Horſes will be maintained -12 dayes with a certain 
quantity ofProvender , how many dayes. will the 
fame quantity maintain 16 Horſes? Here as 8 is 


half16, fo ought the fourth term required to be 


half 12 3 for if ceitain buſhels of Provender ſerve 
8 Horſes 12 dayes, 16 Horſes will cat'up as much 
Provender in half that time: and therefore you 
carinot ſay here ina dire&t Hioportpgl AS { a 
- , inthe Rule of Three direc) 

- borſes aayes horſes; $to 16, fo: 1s 12 toano- 
5; ng 16 ther number which ought to 
be in that caſe as preat apain as 12. but contrari- 
| Proportion , beginning with the 

laſt term firſt, as t6 is to 8., ſois 12 toanother 
number, which ought to be in this cafe half 12. 
And - by the due obſervation: of this detinition , 
together with that of the Rule of Three Direct 
'.C propounded in the ninth Rule of the eight Chap- 
cer) when any queſtion bclonging to the fiogle 
Rule of Three .is proppunded , you may readily 
diſcern by which of thoſe Rules it ought to be re- 


ſolved; for if the three terms given look .for a 
He | fourth 


* 


+ 


= / 
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foutth in a dire' proportion as they ſtand 'ranked: 
in. the Rule; you. muſt reſolve the queſtton by the: 
dire& Rule'z: icontrariwiſe when the proportion: 
is inverted or turned backwards , it oupht: to be: 
reſolved by. the Inverſe. Rule of Three \, which 
here followeth. ; 

- TT, In the Inverſe Rule of Three, after the 
three given terms are rightly placed 


c : 
in theRule, and reduced (if there 2? !9-work 

a beneed ) according to the eleventh 4 wg icky 
Si Rule of the ejghth Chapter,multiply 

: the firſt term by the ſecond, or C which is the 
4 fame) the ſecend term by the firſt , | and. then di- 
_ vide the Produ@ by the third term, ' ſo the' gro- 
fo ziext will give you the fourth term required; or 
ol anſwer of the queſtion 3 thus in the queftion pre- 
<3 miſed in the laſt Rule, if you. multiply 12 by 8, 


h ' theProdud is 96, which if youdivide by 16, the 


- Quetient gives you 6, the fourth term required, as 
4 by the ſubſequent operation is maniteſt. 
t) horſes dayes horſes dayes 
O- 
S jSan—y 6 ( 6 

” 8 
ic — 
he 16)96(6 
er ct 62 
2. O "9; 
w.-- III. For the more ready diſcovering , Whether 
vi a queſtion propounded belongs : , 
p- & to the Rule of Three Dirc&;,or _ —_ Ds 
ple to the Rule Inverſe,obferve the zut. of Yhran. is 40; be 
ily { dirccionsfollowing,Yiz.t. By reſolved by the Kulc 
Mak the ſenſe and tenour of the que= P!17<@ vr by the Rufe 
\f ſion conſider, whether more be ©®**!/6+- 

| required 
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or eſs 3 that is, \whether the number | 
et muſt be greater 'or _— 
term : Secondly , cftceming the firſt 'and third + 

tee our. inreſpe& of the ſecond, this 
will bc a general Rule; namely, When more is re- 
quired, the leffer extream is the Diviſer ;but when 
tls is required, the greater extrear) is the Diviſor, 
Laſtly, the Diviſor being found out,” it will be ap- 
parent whether the Rule be dire or Inverſe,” for 
when the Diviſer is the firſt term,it is a Rule Dire; 
but when the Diviſer is the third term, the Rule is 
Inverſe. Another Example of the Rule Inverſe 
may be this3 If 12 Mowers do mow certain Acres 
in 4 dayes, in what time will 23 Mowers perform 
the ſame work ? Anſwer, 2 dayes, 2 hours, and 
ſomewhat more. Here, 
M. D. M.: the 3 known ferms being 
* rightly placed -in the 
12—4—23 Rulkc, will ſtand as you 
4 ſce in the —__ » and 

>> )a$( 2 dave; AUince it is evident that 2 
23) C705 men will require "leſs time 
—_ —— - than 12 menTto finiſh the 
24 une work, therefore ( by 
3 . the Rule aforegoing ) the 
23 )48C 2 bours, greater of the the EX» 
WES... - tream numbers 23 and 12 
2. * ©: muſt. be the Diviſorz and | 
ET. | becauſe the Divifor 23 - 

ſtands in the third place, this queſtion: is to be 
wrought by the- Rule Inverſe ; whercfore mulch 
plying the firſt term 12 by the Gcond term 4, thi 
produ@ i$48,which being divided by the firft term 
23, the ens gives 2 days, and thereisare- 
| | mainder 


2 


_ 
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oi ns 
Noe pee hey: exzens will :he - 

y&c.a xcmainger, of :2 houxs. ta 
bs. Site T bios atoll you ppleaſe 3 fo that 


the fourth.term ſoyghs jFe pies of pf ge queltian 
is.2 yes, 3, hours, va loa | 
wm nope pros lov Emoale fl lend 
Kol 4s As ane, year and 35 daycs 
De ew 2c lg "4 49 5ophſt. of DES ORGY 
gg.time,ought he to lend. qac 590 (poun 


t Mare;, ithere beinga; xemainder, to wit 
Og, pA cgvp4 tg | as by the luoke- 
SHHPE prraHigng* aoaatkel 


= cpa ? Auſwer, 284 daycs ang 


I. y. D. L. 


356 35 500 , 
365 
add 35 
C400 


j 356 
5100 )1424100 ( 284 dayer, 


IV. The proof of the Inverſe Rule of Three is 
this, multiply the third term by 


the fgyrtb, then if this Produt be e- 7% Proof of 
be tea ProduR of the firſt term tae - Ao 


Thy ; 
multiplyed by theſecond , the work ee Inverſe 


js true, otherwiſe erroncous 3 fo in the Exam- 
le of the ſecond Rule , the Produ& of 16 and 6 
pequal to the ProduRt of $. and 12 Butific 
s - G 
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Happen that after'the fourth term, | or anfwer of the 
queſtion, is found in the ſame denomination with 
the ſecond term, there is yet a remainder, ſuch 
remainder muſt be added to-the Produc of the 
third term multiplycd by the fourth, and then the 
ſam mult be equal tothe Produ@t of the firſt and 
ſecond terms ( ſuch ſecond term being of the 
Ame particular denomination with the Fourth :) 
Qin the laſt Example,thefourth term is 284 dayes, 
-and there remains 400 after the diviſion is 
finiſht , this cede. fray to 'the”” Produq 
of the Multiplication of the "third term goo, by 
the fourth term 284 gives 142400, which 45"e- 
qual to the- Produet of the firft term 356, mul- 
tiplycd by the ſecond tetm 400 dayes. 
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: ** CHAP, 'X. 


The double Golden Rule Dirett,perfor- 
med by two ſingle Rules. 


L FHE Compound Golden Rule is, when 


more than 3 terms are propounded. 


IT. Under the Compound Golden Rule, is con - 
prehended the double Golden Rule , and divers 
Rules of plural proportion... 


IT. The double Golden Rulc is, when five 
terms being propounded., a fixth 
proportional unto them is deman- 
ded: 1 as, in.this queſtion , If 4 Stu- 
dents ſpend 19 pounds in 3 moneths, how much 
will ſerve 8 Students 9 moneths? Or this, if 9 
Buſhels of Provender ſerve $ Horſes 12 dayes., 
how many dayes will 24 Buſhels la& 16 Horſes ? 


The double Gals 
dan Rule. 


IV, The five terms givenin this Rule conſiſt of 


two parts , Viz, A ſuppoſition ex- ; 
preſſed in the threeefirlt termszand a 7% Parts 7nto 


which the terms 


demand propounded in the two lafl: ,F,6, Coe rule 
So in the firſt Example of the laſk ure diſtributed. 
Rule, this. Clauſe ( it four Students 


| ſpend I ny in 3 moneths ) is the ſuppoſition, 


and this ( how much will ſerve $ Students nine 


G 2 moneths ) 


OR. A ea 25 
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moneths ) is the demand : likewiſe in the other 
Example of the ſame Rule , this clauſe ( if nine 
Buſhels of Provender Aexzye -8. Hayes 12 dayes ) 
is the ſuppoſition, and this ( How long, or how 
many-dayes will 24 Buſkels laſt 16 Horſes ) is the 

demand propounded, . 

. V. Here for ranking the terms propunded in 
ne HD their due order,firſt obſerve amongſt 
py OV ., the terms of ſuppoſition, which of 
our oje% them hath the ſame denomination 
with the term required then reſer- 
viog that term for the-fecond place, write the 0- 
ther twoterms of ſuppoſition one above another 
inthe hrſt placez and laſtly the terms of demgnd 
'Y Itkewiſe one above another in the thirq 'place of 

E.- _ the Rule, in fach fort that the uppexmoſt-rpa 
En; have the ſame denomination with the uppermo 
of thoſe in the tirſt place :| Exarpple, if 4 Stugepts 
ſpend 19 paunds-in 3 moneths , how”much will 
ſerve $ Students 5: moneths ? Here the three terms 
of ſuppoſition are 4, 19 , and 3, and of theſe 
terms 19 hath the Game: denomination with the 
termi required , Vis; of Pounds , fox you arg to 
enquire how much Monty is requifite fpr ' the 
maigtenance of 8 Students 9 moneths 3 En_ 

2. reſerving! 19 for the ſecond place 
4——19 - write 4 and 3 one above angther thus 
3 then drawing a line upon the right 
| hand of 4, T write r9.m the fecond 
place 3 this done , the: work will tjand 3 
in-the Margent 3'*Laft' of jall , © the terms of 
demand- being $ and '9 , and '$ having the 
denomination / of Students, 1 phice* it in 


the fame line with 4 ang 19, and utice 9 
| - -nnder. 
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* under it; all this performed F the terms in this 
lowett 


queſtion rank therhſelves as followeth : 
Viz. thus, 
SR, 9 
Or »buy, 
So —n——ng 9 
4 8 


In like marnet, if the fecond queſtion, of the 
third Rule of this Chapter were propounded , the 
- terms thereof ought to be diſþofed 


. Thus, 
8 I2 16 
9 24 
Or thies, 
ns I2 24 
8 _- x6 


VT. Qbeſtions belonging to the double Golden 
Rule may be reſolved by two ſingle Rules of ' 
Three', of by the Golden Rule Compound of five 
arora f 

FI. en Queſtions of +71, proportions of the 
this natute axe reſolved by Joukl aale os 
two ſingle ip rery propor- whenit isperformed by 
tions are as ftlloweth;  -—— 179 fngie Rides, 


l'% 


I. As the uppermoſt "erm of the firſt place, 
is to the. middle 'rerm3 So is the upper- 
moſt term of che laft place to 4 fourth 


. . 
_ 
o = 2 a 
* 
b Ts . 
» %. | ; 
. _- - - a* . 3 
Jo —— Open gia n wgs ns 4 = , % - Ws 7 - , 4 # 
des. 2 " "Ml 4 % « * d ” KEE PP} +. p Ws > f Bs, y . 4 . , 
<= IEAY GRAY, FEI og I TERRA OE WET BE. p YON 2 FO GIANTS” 4 
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II. As the lower term of the firſt, place. is to 
that fourth Namberz fo is the flower | term 
of the laſt place to the term required. | 

| Soin this Example before recited, 

4—19—8 uſing tacitly the lower term of the 
3 9. firſt placeas a common number in. 

the firſt proportion, ſay thu, 

I. If 4 Students ſpend 19 pounds ( in three 
moneths _ what will ſerve 8 Students ( the 
ſame time ? ) 

Or thys, It 4 Students ſpend 19 pounds, , what 
will 8 ſpend ? 

Which Rule of Three will be diſcovered. to be 
dire ( by the third Rule of the ninth Chapter, ) 
therefore the fourth proportional proceeding 
from the ſaid three given numbers 4,19,and 8 is 38 
(by the 10th Rule L the 8th Chapter aforegoing. ) 
Apain, to find the term required, uling tacitly the 
uppermoſt term of the third place as a common 
Number in this laſt proportion, ſay as followeth. 

IE. If in three moneths 38 pounds are ſpent( by 

$ Students ) how much will ſerve them for 9 
moneths ? | 

Or thar, If 3 give 38, what will 9 yield you? 

Which Rule of Three will likewiſe be Aibovered 
to be dire ( by the third Rule of the ninth Chap- 
ter) therefore the fourth proportional proceeding 
from the ſaid 3 numbers, 3,38 ,and 9, you ſhall 
likewiſe find ( by the 10thRule of the 8th Chapter 
before-recited )) tobe 114, for 38 being multiply- 
£d by 9g, the Produd is .342, which divided by 3 
yields you in the Quotient 1 14; Sa that 1 con- 
Flade » If four Students ſpend nineteen pounds 


n theee moneths, 114 pounds will ſerve ;$ Stu- 


dents 


- Wd » LAS MN . 
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dents 9 moneths 3 as you may further obſerve by 


the Work following : 


4 x9 g 
cs 3 9 —( 114 
bi en 38{. 3—38$—9—( 114 
Fe FN 9 | 
4) 152 (38 | 3) 342 ( 114 
I2 W 3 : 
32 04 
TE 3 
O 1-2 
| os: | 
EM g 


In like manner if two ſingle Rules of Three be 
formed (according to the preceding 7th Rule) out 
ofthe five numbers given in the laſt mentioned 
queſtion, the ſame being ranked according to the 
latter manner of ordering the ſaid numbers in the 


| fifth Rule, each of the ſaid two Rules of Three will 


bea Rule dire&, and the ſame anſwer of the que- 
ſtion, to wit, 114 pounds will be diſcovered, as you 


may ſee by the ſubſequent operation. 


- ie 9 
cc 4 &—( 114 
3—19—9—( 57] 4—57—8—( 114 
Ae 8 
3 1171 (57 4) 456(114 
——_ 4 #5 
21 o5 
ME 4 ts 
AM 16 be 
I6 
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VII. Thedoubls Goldeh Rufc is citfer Dire? 
or Inverſe. : $0480 ff EE 

IX. The double Gotden Rule Dire@ is, when © 
both thefmgleRut& do each of thent look for a 
fourth-term-ina die propoftton : &s5 inthe Þx. 
The double Gol» ampft of the ſeventh Rule, where each 
den Kale Divebb. of the. two fingle Rules of Three's a 
Rule Direc&d, © EO 

For another Example take this , if the carriage 
of 8 C. weight 128-miles, coſt 48 ſhillings, for 
how much may I have 4 C. weight carried 32 miles 
after the ſame rate?: The terms of this queſtion ac- 
cording to the fifth Rate of this Chapter , rank 
, themſelves in #his order : 

128 — 48 32 
" 4 

Now taking tacitly the lower term of the fri 
plac as a. common number, Fform-the firſt Rule 
of Three according to the ſeventh Rule, ſH1ng. 

I, If the carriage of a certain weight ( to wit, 
$ CC. ) 128 miles will coſt 48 ſhillings ; what wil} 
the carriage of the ſame weight 32 miles coſt? 

Here itis cafis'to diſcern, that the fewer miles 
any weightis carried , the leſs money will pay for 
the carriage of that weight 3 therefore the fourth 
number ſought by the ſaid Rule of Thres muſt be 


leſs than the ſecond number 48: And foraſmuch as Bt. 


by the third Rule of the ninth Chapter , when leſs 
is required, the greater extream ( whether it be the 
firſt or third number }) muſt be the Diviſor ; there- 
fore the firſt number 128 is' the Diviſor, and cori- 
ſequently the Rule of Three above propounded is a 
Kale dic; wherefore finding out the fourth _ 
MN. Dh | cr 


- 


% - 
————— 
OE" — 
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ber by the tenth Rule. of the eighth Chapter to 
be 12 ſhillings , T'ptoceed fo the ſecond propor- 
_— - (8.C (32 miles } 

IL. Itt e carriage © jon $ coſt ; 
carried the fame. B5&\ 02. 

And here likewiſe finding 2 fourth nad fo 
be looked for in a dire& proportion, I diſcover 
cheefourthy; by ole: fad ako Roleof {the tghth 
Ehapres', tay yon 'thovorm Cn 
aid: cheat ro' the _ 
chat ac loft Febnotude, art rho po Co 7d 
mitescoffl4. r; ehecarriageefyg 0: 32 miles will 


coſt E171 avediding es the ſane res ſee thwhole 


Work. PI&t -118 
O —_——— 
4—(6 
onda ALLA AD ER en 
tx$—onancy $a ng pemef þa 
Da 
96 
144 * 
128) 1536 (13 
256 
256" 
© 
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8—12—4—(6 


k "SA 
$) 48 (6 
48 
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CHAP'XI ©; 


«7; CIOs , 


The Double Golde n Rule Inverſe » perfor- 


by 
(0. 5-.. (MITCFIIG 1 (213 i&6 fl1 353 
"J2Þ E: Dottble Golden Rule-Inveiſe is, when 
One of the fingle Rules looks fora fourth term 
Fheidbuble 694; in;an inverted proportion ; As in the 
drwjRule In- laſt Example propounded in the fifth 
verſe.  . - Rule ofthelaſt Chapter. ; For if you 
rink the: terms of that queſtion ,, according to 
the aid fifth Rule,thes. 
s I 25 I6- - 
&;----H [| BS 
_ And then work by two ſingle Rules of Three, 
| according, to the ſeventh Rule. of the laſt 
Chapter , you ſhall find by the third Rule of the. 


al 
_ "t 
F4 FI3 BY 
: 
$ 
J 
Ld 


- "ninth Chapter, that the firſt of the ſaid two Rules 


of Three will be invezſe , and the latter dire; 
for ſaying firſt, if $ horſes be maintained 12 dayes 
( by 9 buſhels of Provender) how many dayes will 
16 horſes be kept by ſo much Provender ? Here the 
anſwer 6 dayes will be found out by the Rule of 
Three inverſe : Secondly, ſaying, if 9 buſhels of 
Provender be caten up (by 16 horſes) in 6 dayes,in 
how many dayes will 24 buſhels be ſpznt ? here the 
anſwer 16 daycs will be found qut by the Rule of 
Three dirc&. | 

But if you order the giyen terms of the ſame 
queſtion,thus, 


Chap. XI. - 


ai 


of Three Inverſe og, i 


gon II T==324, 
Wu "; ME 


And then work by-two ſingle Rules--of-Three , 
formed according to the ſeventh Rule of the Taft 
Chapter, you ſhall find by*the third Rule of the - 
ninth Chapter, that the fitſi of the ſaid two Rules 
of Three will be Dire&, and the latter Inverſe 


. forſaying firſt, If'S buſhel$of Pi&vender will laſt 


12 dayes ( to maintain $ horſes ) how many dayes 
will 24 buſhels ſerve the fame number. of horſes ? 
The anſwer 3 2 dayecs will be found out by the Rule 
of Three dire... Secondly, ſaying, 1f $ horſes will 
be maintained 32 dayes ( by 24 buſhels of Proven- 
der ) howlong wilt 16 hozfes be kept by the ſame 
quantity of Proyender ? Here the anſwer 16 dayes 
will be found outby the Rule of Three dire&. 

Wherefore ,' whenſoever a queſtion belonging 
to the double Rulevof Three is. ſevered into two 
ſingle Rules of Three ( according to the preceding 
Rules) ifone of them happens to be a Rule inverſe, 
that double Rule isicalled the double Rule inverſe. 

Now the Reſolution of the Queſtion propoun- 
ded being ranked after the firſt manner, is as fol- 
loweth, 


os The double Rule Bookt,” 


Bomomnm p26 
, 9 24—(16 


a Lb, 6 


16 ) 96 (6 
ou; 


gJ———24— 16 | 
6 


——— 


0 9) 144 (16 | 
9 wt 
54 
54 


Oo 


Again , The Reſolution of the ſame Queſtion, 
being ranked after the laſt manner, is this - 


4 
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Py 


"S 


9”. 


ga———4—C(32. 
13 


48 
a4 


9) 338 (33 
27 


18 
18 
a ——__ C 
O 
Ort Ir ro ror OT Pompey mtu 
dt, winch I6 
16 ) 256 C1s 
16 | 
Zune 4s 
96 , 
-. 
y —___——_—_—_— 
(s) 


So that at lat I ay, If 9 Buſhels of Proyender 
ferve$ Horſes 12 dayes, 24 Buſhels will laſt 36 
Horſes 16 dayes, which is the reſalutipn of the 
Queſtion propounded, ET: 
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L H - Kos Rule compound of five num- 

the terms being ranked,as be- 
fore, WM... poepthe terins we uſe their pro- 
duQas, and = ris, + co find the term required 
by one fingle Rule of, Three. 

HI. Here when the Queſtion propounded ought 
The Goldia tobe performed by the double Rule 
Rule compound the multiplying the terms of 
of five wm- the firſt place, the one by the other, 


& dire. term the middle number for the (e- 

Of Gra, "and tie produdt of the two 
Jaſt terms for the third tc ; "this done, having 
found by the Rule of. phe Ek a fourth pro- 


portional unto thoſe thre&* that fourth term (o 
found is the number you lodk for : ſo this que- 
tion being again propounded) if 4 Students ſpend 
19 L. in 3 moneths,how — ſerve 8 Students 
9 moneths? and the termsMhereof being ranked 
as before,viz.thus, 


4—1 : | 


3 
-L*PHe product of '4 multipiyed by . is I2, and the 
rodud? of, 8 multiplycd 9s 725, where ore / 
"ſay,' AS 12'to 19, fo 72 tothe term required, Meh. 
4 vg by the ſingle Rule of Three dire tobe Ire. 


"ck *in*"s of for nag 9 r 5p 
So that if 4 Stidents ſpend 3 TIM inthice moneths, 

| 1214 1, will be requiſite for the miintenance of $ 
; Students 9 moneths, ſee the whole operation, P 


followetb, p* 
go—mmtg—n——s_ 
i ; 9—=(114 
13 72 _ 
;19 
=> 
putts , 1 
 32)1368( 114 cava 
16 x 7 
12 oa: 
q it533 
48 | 
. : 119% 
48 C. rrabus 
. 63k i} 
6: © vil 


| Sn 
| In like manner this being oh SITE 
| (in the laſt Rule of the tenth Ch or FR ) if the; 
| riageof8G, 128 miles, 5, what wi 
carriage of 4 C. 32 miles a kts in? the' 


thereunto will be 6 7, as appears by the Work: 


; Fra Fn h. k $619240341 
1024 394 128 
96 
. 48> 


— _ 


"GAR 
1024 )/6134 ( 6 Shillings 
6144 p 
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HT. When the Quelilti”propounded ought to 

be refolyed by the double Rule In- 

The Golden Kwle verſe, having mpltiplyed the double 

compound af five (erin crofg, that is, the uppermoſt 
Numbers perfor- p F inlocs bus ths | 

med by one fingh (cm Oft place by the lower 

Rale direR or Of the laſt gyd the uppermoſt of the 

inverſe. laſt place by the lower of the firſt, 

write each produde under the lower + 

term by which it is prodgged + and then if the in- 


8—12—16 yon 
'9 24 find the Inverſe proportion in the 
frſtline , as is obſerved in the laſt 

_ Chapter : And therefore having ſubſcribed the 
= products 


a OH ww” T9 os C5 ww ww 
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produdts according to the direQion given you in 
this Rule, I proceed to fſatisfie the demand ofthis 
queſtion by the ſingle Rule of Three dire , asap- 
pears by the Work following, 

8 I12 16 

9 24—(16 


144 192 


144) 2304 ( 16 
I44 


864. 
$64 


O 
But the terms of this Queſtion being ranked 
thus, theAnverſe proportion is 
found in the lower line, as you 9—12—24 
may obſerve likewiſe by the laſt 8 16 


| ,-Chapter:whereupon in this caſe, 
| to reſolve the Queſtion, I proceed by the fingle 


Rule of Three Inverſe, as appears by the Work 

hereunto annexed : howſoever therefore you work 

the Queſtion ,” you ſhall find the term required to 

be16 3 fo that at laſt I conclude, as before in the 

laſt Chapter, If 9 buſhels of Provenger ſerve 8 

_ 12 daycs, 24 buſhels will laſt 16 horſes 16 
ayes. 
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g9—I2—24 
" 16—( 16 


192 144 
3H 


384 
192 


144) 2304 (16 
.: 144 


864. 
864 


O 


CHAP. XIIL. 


The Rule of Fellowſhip. 
E 3 Rules of plural proportion are thoſe, 


by which we reſolve Queſtions, that arc W 


diſcoverable by more golden Rules 
Rules cf plural than one, and yet cannot be per- 
POAPaITOgs formed by the double golden Rule 

mentioned before in the three laſt 
Chapters. Of theſe Rules there are divers kinds 
and varieties, accordingte the nature of the que- 
{tion propounded; for here the terms gfven are 
ſometimes four, ſometimes tive, ſometimes more,and 
the terms required ſometimes more than one, &c, 
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TI, Twoparticular Rules of plural proportion 
are theſe, the Rule of Fellowſbip, and the Rule 
of Alligation. 

II. The Rule of Fellowſhip is that , by. which 
in accompts amongſt divers men ( their _—_ 
ſeveral ſtocks together with the whole Fallwfbn! 
gain or loſs being propounded ) the Fl 
ain or loſs of each particular man may he diſco- 
vered : As in this Example, A and B were ſharers 
in a parcel of Merchandize, in the purchaſe of 
which A laid out 7 l. and B 111. and they having 
fold this Commodity, find that their clear gains 
amounts to 54s, Now here the Queſtion -to 'be 
reſolved by this Rule is, what part of that 54 s. 
accrews to A, and what to B, according to the 
rate of the ſeveral ſums or ſtocks which they ad- 
ventured? Apain, A, B, and C, fraight a Ship . 
from the Canartes for England, with 108 Tuns of 
Wine, of which 4 had 48, B 36, and C 24, the 
Mariners meeting with a ſiorm at Sea , were con- 
ſirained for the ſafety of their lives, to calt 45 Tun 
thereof over-board 3 here the Queſtion: to: be re- 
ſolved is, How many of the 45 Tun each particu- 
lar Merchant hath loſt, according to. the rate of his 


2 Adventure? 

6 IV. The Rule of Fellowſhip is cither ſingle or 
4 double. 

4 V. Thefingle Rule.is, when the fiocks propoun- 
l ded do continne in the Adventure ( or common 
: Bank ) equal times, to wit, one ſtock as long 
" - time as another, 

P VT. In thefingle Rule of Fellow- 

p ſhip,take the total of all the ſtocks for the fie .- ”—_ 


the hirlt term, the whole gain or loks, 
| H 2 fox 


7 $18—54 


II 


uK and to C 10 Tun. 


= | 
36108 46 — 
24 
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for the ſecond , and the particular fiocks for the 
third terms; this done , repeating the Rule of 
Three fo often , as there are particular ſiocks in 
the Queſtion , the fourth terms produced upon 
thoſe ſeveral operations, are the reſpe@ive gains 
or loſſes of thoſe particular ſtocks propounded : So 
in the firſt Example above-mentioned 7 land 11 /. 
are the flocks propounded , whoſe total .is 18 /. 
which I take for the firſt term: Apain, 54 -s. the 

- common gain, is the ſecond term , and 7 I. the 

. firſt particular ſtock , js the third term of the firfi 

proportion ; whereupon I ſay, as181.to 54 ys. fo 

7 1. to another number , which by the dire Rule 

of Three I tind tobe 21 5s. viz. the part of the gain 

due to A, that expended the 7 }. fiock. Then for 
the ſecond proportion, I ſay, as 181. to 54 5. fo 

117. toanother number, which I likewiſe find by 

the Rule of Three dire& to be 33 5. viz. the part 

of the gain due to B, for his 11 /. fiock. 


F 7 
L1——33 


Again, in the other premiſed Example , the par- 
eicular loſs that happens to A, is20 Tun, to B 15, i 


2I 


48 20 
Shrn——nlsy 


VII. The double Rnle of Felowſhip 
2+ Poutlc. is, when the flocks propounded are 
double numbers, 7iz, when each ſtock 


[Cc 


th 
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hath relation to a particular time: Example, A, 


B, and C, hold a pafiure in common, for which 
they pay 45 0. per annum. In this Pafture A had 
24 Oxen went 32 dayes, B had 12 there 48 dayes, 
and C'fed 16 Oxen there 24 daycs 3 now the Que- 
ſion to be-reſolved by this Rule is, what part cach 
of theſe Tenants ought to pay of the 45 /. rut ? 
and here you may obſerve, that the !tocks propoun- 
ded are double numbers, viz. each itiock of Oxen 
hath reference to a particular time 3 io ihe reſpe= 
dive ſtock of A is 24 Oxen, and its parti-:*/:y time 
is 32 dayes ; again, the ſtock of Bis 12 Ox:n, and 
the reſpeive time is 48 dayes3 and laſily, the ſtock 
of C is 16 Oxen, and its peculiar time is 2 4 dayes, 
which as you ſee are doxble numbers. 

VIII. In the double Rule of Fellowſhip, mul- 
tiply each particular ſtock by its re- 
ſpeRive time, and take the total of wings Pre Paz as & 
their Products for the firſt term, the x1... 
whole gain or loſs for the ſecond,and 
the ſaid particular Products of the double num- 
bers for the third term : This done, r:peativg, as 
before, the Rule of Three, ſo often as there are 
Products of the double numbers; the fourth texms 
produced upon thoſe ſeveral operations, are the 
numbers you look for: So in the Example-ot the 
laſt Rule, the Produc of 24 and 32 is 768, the 
Produt of 12 and 48 is 576 , and the Product of 
16 and 24 is 384, the ſum of theſe Products t5 
1728, which is the firſt term in the Queition, then 
451. the rent, is the ſecond term, and 765 rhe 
firſt Product, is the third term of the tirfi pro- 
portions Wherefore I ſay , as 1728S to 45 f. (© 
768 to another numbgg , which I tind by the di 
| H3 | rect 
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re& Rule of Three to be 20 1. viz. the part of the 
rent that A ought to pay : Then for the fecond 
proportion Tſay , as 1728 to45 I. ſlo 576to15 1. 
which is the part that B ought to pay: Andlaſly, 
as 1728 to 45 l. fo 384 to 101. vis. the part that C 
muli pay. 


y6Ts | 763—20 
576 £17286——45 $76—15 
384 - C384-—10 


A ſecond Example of the eighth Rule. Three 
Merchants, A,B, and G enter Partnerſhip, and a- 
gree fo continuein a joynt Adventure 16 moneths; 
A puts into the common ftock at the beginning of 
the ſaid term 100 pounds, at & moneths end he 
takes out 4G pounds, and 4 moneths after ſuch ta- 
king out he puts in 140 poungs. B puts in at firlt 
200 pounds, at 6 moneths end he puts in 50 pounds 
more, and 4 moneths after the putting in of the 
50 pounds, he takes out 100 pounds, C puts in at 
firſt 150 pounds, at four moneths end he takes out 
50 pounds , and $ moneths after ſuch taking out 
puts in 100 pounds. Now at the end of the ſaid 
16 moneths they had gained 357 pounds, the Que- 
ſtion is how much of the ſaid gain beiongs to each 
Merchant for his ſhare: 

In Queſtions. of this nature,two things are prin- 
cipaliy to be obſerved. 1 The whole time of part- 
nerſhip. 2. The reſpeQive time belonging to each 
mans particular flock 3 io here, it is evident that 
the whole time is 16 moneths, and tke particular 
ſiocks and times belonging to each Merchant will 
be as follawceth, vize 
5 A had 
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A had 1001. inthe common ſtock for 8 
moneths , therefore 100 multiplied by 8> 800 


produceth —_— . 
- Alſo 60 I. for 4 moneths, therefore 60 


multiplied by 4 produceth 
Alſo 200 /, for 4 moneths, —_ 
00 


200 multiplied by 4 produceth -- 
The total of the products of money ang a $40 


eime for A, is n—_—_— 
B had 2001. in the common ſtock for 6 / 
moneths, therefore 200 multiplied by 6Þ12c0 


produceth - 
Alſo 2501. for 4 moneths, therefore 250 2 FR 
00 


| multiplied by 4 produceth--——— / 
{ ©. Alfo 150). for6 moneths, OY 
900 


150 multiplied by 6 produceth- 
The total of the produQs of money and? 3100 


time for B, is 
C had 1501. in the common ſtock for 4 
600 


240 


moneths , therefore 150 multiplicd/ by 4 

' produceth, —_ 
Alſo 100 1. for 8 moneths, therefore 
- 800 
8029 


100'multiplied by 8 produccth - 
Alſo 200 I. for 4 moneths, therctore 


200 multiplied by 4 produceth — 
The total of the products of money and 


time for C, is — (3-2 


Then adding the faid three totals together , 1® 
_ wit,1840, 3100 & 2200,the ſum is 7140, wherctore 
proceeding as in the laſt Example, I ſay by the 


Rule of three dirc,as 7140 is tothe total gain 357 
H 4 pounds » 


| — — — 
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pounds; fo is 1840 to 92 Pounds the gain of A: 
again, AS71400 isto 357 3 fois 3loo to 155 the. 
eainof B; Lally, as 7140isto3573 fois 2200 
to 110 the gain of C: | 
IX. The Rule of fellowſhip is proved 
The proof. by Addition of the germs required, 
whoſe ſum ought. to be equal to the 
ſecond term in the Queſtion, otherwiſe the whole 
Work is erroneous ; ſo in the firſt Example of the 
{ixth Rule afore-going,21,s. and 33 s. being added 
together are equal to 54 #. the ſecond term in that 
Queſtion: likewiſe in the laſt Example of the 
ſame Rule: , as alſo in the firſt Example of the laſi 
Rule, the ſum of 20,15, and 10,the terms required, 
are equal to 45, the ſecond term propounded. 


DO —O—  —— —— w_ 


__ CHAP. XIV. 
The Rule of Alligation. 


L | HE Rule of Alligation is that , by which 
\ werecſolve Queſtions, that concern the 
mixing of divers fimples together, 

11. Alligation is either Medial or Alternate. 

TI. Alligation Medial is, when having the ſc- 
vera] quantities and rates of divers 
ſimples propounded, we diſcover the 
mean rate of a mixture compounded. 
of thoſe ſimples. So 10 buſhels of wheat at 4 v. 
or ( which is all one) 48 4, the buſhel 3 40 buſhels 
of rycatZ F. or 36 d, the buſhe]; and 5Oo buſhels 
oi bar!cy at2 7. or 24d, the buſhel > being mixed 
with 


Alligation 
Mcaial 
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with 20 buſhels of Oats at 12 4.the buſhel, the Rule 
of Alligation medial ſheweth you the mean price of 


that miſtling. 
IV. In Alligation medial, firſt 7he operations 


ſum the given quantities, then find ur yen 
the total value.of all the fimples:this 7,j,, **** 


done, the proportion will be as fol- 
foweth. ſn; 

As the ſum of the quantities is to the total value 

of the ſimples; Wd 

So is any part of the mixture propounded to 

the required mean rate or price of that 
part. 

Repeating again the premifed Example of the 
third Rule, I demand how much one buſhel of that 
miſtling is worth ? Now the fum of 10, 40, 50, 20 
(the given quantities) is 120 buſhels, and the value 
of the 10 buſhels of wheat at 48 4. the buſhel , a- 
mounts to 480 d. for 48 being multiplied by 10, 
the produt is 480 * again, the value of the 40 bu- 
ſhels of rye at 36d. the buſhel, is 1440 4d. The va- 
lue of the 50 buſhels of barley at 24 d. the buſhel, 
is 1200 d, And the value of 20 buſhels of Oats at 
124,the buſhel is 2404. All theſe values being added 
together, their total is 3360d. I fay then by the 
Rule of Three Dire, it 120 buſhels give 3360 4. 
what will x buſhel yield? The Rule preſently an- 
\wers me 28 d. whereupon I conclude, that a 
buſhel of that miſiling may be afforded for 28 4. 
thatis, 25. 44. which is the rcſolution of the 
Omneſtion propounded, 


2 84 


I 


120 


3360 
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In like manner if it be demanded what 8 Bulhels 
or a Quarter of that Miſiling is worth? The Anſwer - 
will be 224 4d. which being divided by 12, and by 
that means reduced into ſhiflings, is 18 5, 8 4. 


$—=224 


I20—3360 


V. In Aliigation Medial , the trial of the Work 

is by comparing the total value of the 

The proofs ſeveral fimples with the value of the 

whole mixture ; For when thoſe ſums 

accord , the operation is perfea3 o in the fir 
Example of the laſt Rule. 


£10 Buſhels of Wheat at 4s. the 7. 5. 4 
| Buſhel is-— —2—0—0 
©} 40 Bulhels of Rye at 3 ys. the 
= 5 DBulhel is— 6—O—0 
8 j 50 Buſhels of Barley at 2 s. the 
= Bulhel is- | 5—0—0 

And 20 Buſhels of Oats at 12 4. 
't the Buſhelis _ 1—O0—) ' 
All which amount to-— I 4—O—0 


which is likewiſe the value of 120 | 
- Buſhels at 28. or 2 5.4. 4. the Buſhel , for that 
alſo amounts to 14 1. | 
V1. Aligation Alternate is , when having the [c- 
___ veral rates of divers Simples given, we 
_ diſcover ſuch quantities -of them, as arc 
ernatee neceſſary to make a mixture, which | 
| may bear a certain rate propounded. 
Example : A man being determined to mix 10 


Buſhels of Wheat at 4 5. or 48 4. the Buſh], = 
a _; ye 
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Rycof 3s. or 36 4.. the Buſh], with Barley of 
2 I. or 24 4. the Buſhel, and with Oats of 1 5. or 
12 4. the Buſhel, the Rule of Allzgation Alternate 
will diſcover unto you how much Rye, how much 
Barley, and how much Oats he ought to add un- 
to the 10 Buſhels of Wheat; in ſuch ſort that the 
mixture of them altogether may bear a certain 
rate or price propounded, 

VII. In Queſtions of Alligation Alternate , you 
mult rank the terms in ſuch fort, that 
the given rate of the mixture may re- RE 1ght _ 
preſent the root, and the ſeveral rates 7, _ 
of the Simples may ſtand as branches 
iſſuing from that root : So the Example of the laſt 
Rule being propounded , I demand how much 
Rye, Barley, and Oats, ought to be added to the 
10 Buſhels of Wheat, that the mixture of all to- 
gether may bear the rate-or price of 28 d. or 2 x. 
4d, the Buſhel : And therefore drawing a line of 
connexion , I place 284. the given rate of the 
mixture, upon the left hand thereof by it ſelf re- 
preſenting the Root, and likewiſe write 
theother rates propounded, viz. 48 d. 48 
364. 244. and 124, one above ano- ,g ) 36 
ther upon the right hand of that line 2 
of Connexion, which rates are con- 12 
ceived to iſſue from 2 4, as branches 
from the Root, the fabrick hereot appears plainly _ 
in the Margent. | 

VIIT. Having ranked the terms in their due 
order, link the branches together by 
certain Arks, in ſuch fort, that one 
that is greater than the Root or rate 
of the mixture, may always be coupled with ano- 
cher 


How to coujte 
the Term:., 
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ther that is leſs than the ſame : So in the premiſed 
Example, 483 may be linked with 12, and 36 with 
24, or otherwiſe 48 may be coupled with 24, and 
36 with 1, and then th: Work will ſtand 


"=" 
3 


48 p 
Thus, 28 J36 Or thus, 

= 28 24 

I2 oy 


IX, Having alligated the branches, and found | 
the differencs betwixt them and the Þ 

mag" Root, write the differences of each 
oi branch juſt againſt his reſpeRive yoke- 
| fellow.So the. branches of the example i 
afore-going being linked after the firſt manner, 
and the difference between 28 and 48 ( by the 
third or fourth Rule of the fourth Chapter of 
this Book ) being 20, Iplace 20 juſt againſt 12, Þ 
the reſpeRive yoke-fellow of 48. Again , 16 be 
ing the differeace betwixt 28 and 12, I write it 
Jul againſt 48. In like manner 8 being the diffe- 
rexce between 28 and 36,l 


48 16 place it right againſt 24. Þ 
28 J36 bs 4 Andlaſtly, 4 the difference Þ 
24 $ betwixt 28 and 24, I write 
I2 20 


juſt againſt 36 : In the end Þ | 
the whole Fabrick of the Þ 


Work ( as the branches are Þ 
thus linked )will and as in 
the Example. 


But 


d 
h 
d 
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But the branches being linked after the. other 
*manner,the Work will be thus diſpoſed: 


For in this caſe 48 hath 24 for his yoke-fellow, 
and the reſpective Comerado of 36 is 12 3 and here 
the interchangeable placing of the differences (as 
in the premiſed Examples ) is that which is more | 
particularly termed Alterna#on. 

X. When one branch is linked to divers other 
branches, and not to one alone, the differences 
ought to be as often tranſcribed, as it is lo diverſly 
linked. So in the premiſed Example, you may ( if 
you pleaſe ) conceive 12 to be coupled both with 
48 and 36; likewiſe 24 may be conceived to be 
linked with the fame 48 and 365 wherefore the 
difference betwixt 28 and 12 being 16, Iwrite it 
both juſt againſt 48 and 36: In like manner the 
difference between 28. and 24 beivg 4, I write it 
likewiſe over againſt the ſame numbers 48 and 36, 
Again, 20 being the difference betwixt-28 and 48 
I place it juſt againſt 24. g 16, 4 
and 12 and 8 being the 4 167 h 
difference between 28 and 


bt: 36, I write it likewiſe 28, 4 20.8 


over againſt the fame 12 (20.8 
numbers 24 and 12: All _. | 
this performed, the whole frame of the Work will 
ſtand as in the Margent. 

2. Take this for another Example;  1t is requi- 


Won. 
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red to mix 10 buſhels of Wheat at 48 4. the buſhel 
with Rye of 36 d. the buſhel, with Barley of 24.4. 
the buſhel, and with Oats of 12 4, the buſhel, and 

the Queſtion now &, How much Rye, Barley, 

and Oats ought to be added to the 10 buſhels of 
Wheat, that the entire mixture may be afforded at 

16 d. the buſhel ? Here the branches of this Que- 

ſtion ( according to the eighth Rule of this Chap- 

ter _) ought tobe linked thus, 


And as for the Alternation of the differences , it 
is evident ( by the preſent Rule }) that the differ- 
ence between 16 and 12 being 4, ought to be thrice 
tranſcribed, viz. firſt juſt againſt 48, then againſt 
36, and laſt ofall againſt 24. Again, 32 the dit- 
ference betwixt 16-and 48, as alſo 2o the differ- 
ence between 16 and 363 and laftly, 8 the differ- 
ence betwixt 16 and 24, ought all to be placed juſt 
againſt 12, / 


4. 
16,439 4 
4 
2 


32.20.88 


3. I determining to mix 10 buſhels of Wheat at 
48 d. the buſhel, with Rye of 36d. the buſhel, 


with Barley of 24d, the buſhel, and with on 
0 
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of 12 d. the Buſhel, deſire to know how much of 
.: | each I ought to take, that I might afford the whole 
d mixture at 404, the buſhel : Here the whole Work 
» | being ordered according to the Rules aforegoing, 
ff it will ſtand as followeth, 


- | 16. 28. 
- | | 48 4 
; 404 36 8, 
24 8, 
> 22 s. 


4. A man intending to mix 10 buſhels of Wheat 

at 48 d. the buſhel, with Rye of 36d. the buſhel, 

* with Barley of 24 4. the buſhel, with Peaſe of 16 4, 

it B the buſhe), and with Oats of 12 4. the buſhel , de- 

'- Þ® fires to know how much Rye, Barley, Peaſe, and 

{ Oats he ought toadd to the 10 buſhels of Wheat, 

that the whole maſs of Corn ſo mixed might be 

afforded at 20 d. the buſhel. * This Qzeſtion being 

thus propounded, the terms thereof ( by the Rules 

aforegoivg ) may be Alligated, and the differences 
of the terms Alternated, as followeth, 


=> * ©» #4 SD Od 


20%, 24 


5. Laſtly, A Goldſmith hath ſome Gold of 24 
| Careds, other of 21 Carefs, and other ſome of 19 
. Care@s fine, which he would ſo mix with Aloy, 
that 192 Ounces of the entire mixture might bear 
F7 
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17 Carefls fine; now the Queſtion is, how much of 
each ſort, as alſo how much Aloy he muſt take to 
accompliſh his deſire? Before you 
What a Care on well underſiand this Zueſftion,it 
. fine, and what : b - 
Alloy fr will be neceſſary to explain what a 
Cared fine, and what Alloy is : the 
Mint-Maſters and Goldſmiths to dicinguiſh the 
diilcreat fineneſs of Gold , eſteem an entire ounce 
to coutain' 24 Carefs , and one ounce of Gold 
t!12t being tryed in the fire loſeth nothing of the 
weight, is ſaid to be 24 Care fine : again , the 
ounce that being tryed loſeth one four and twen- 
tieth part of the weight, is faid to be 23 Careds 
finxe: Tnlikc manner that which Iofeth two four 
and twentieth parts of the ounce, is efteemed to 
.be 22 Careds fine, and ſo confequently of the 
refit: And as for Alloy,it is filver, copper, or fome 
other baſer meta], with which the Goldſmiths uſe 
to mix their Gold , to the intent they may mode- 
rate, or abate the. fizeneſs thereof. Here you 
may alfo obſerve, that as the finexeſs of Gold is mea- 
ſured by Careds,fo is the fineneſs of Silver eſtimated 
by ozences ; Inſuch ſort,that a pouud of Silver,which 
being tryed a certain time in the fire, loſeth no- 
thing of the weight, is faid to be 12 ownces fine, 
But a poxnd, that being tryed loſeth ſomewhat of 
the weight, is ſaid to be the remainder of the weight 
fine. Example; a pound of Silver, that loſeth in the 
hre one ounce & p. is eſtimated tobe 10 ounces 12 Þ, 
finez and that which loſeth2 ounces 8 p. 10 grains, 
is faid to be 9 oxnces 11 þ. 14 grains fine,&c. Now 
torank the terms of the laſt mentioned Dueſtion, 
as alſo the differences of the terms in their due or- 


der, becauſe the three given branches ( viz. 24 
Carer, 
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Carefts, 21 Cards, and'19 Caredls )are all greater 
than-17'Caredritheiroot or rate of the mixture. I 
add © as another branch, which I-conceive to be 
leſs than therroer, and then proceed as in the for- 
mer operations 3 the whole frame of the Work is 
expreſſed here, as followeth : 


24. I7 
21» T7 
170, 17 
9 | 
© 7. 4. 2, 


XT, When in one and the ſame line there are | 


| found more differences than one, add 


them together,and write the ſum juſt How to add 
2gainſt the ſame differences before a 'h*<Ferences 
ſtraight line drawn towards the 

right hand of the Work. 

So the farſt Example ofthe laſt Rule being pro- 
pounded, the fum of 16 and 4 ( the differences 
placed juſt againſt the firſt branch ) being 20 , I 
write it over againſt the ſame differences, before 


| thenew line drawn upon the right hand of the 


Work, and fo conſequently the reſt in their due 


order, as appears by the Example hereunto annex- 
ed. 


I6. 4. | 20 
6 I6. 4. |] 20 

28? D) 20, 8. | 28 
i 


20, B, 
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In like manner .the}aſt Example of the laſt Rule 
being offcred, the whole Fabrick of the Work: will 
ſand, as followeth ; 


ee 
21I 


- XIT, Alligation Alternate is, either Partial 
or Total. E 
X11T, Alternation Partialis, when having 
the ſeveral rates of divers Simples.and 
Alternaticn te quantity of one of them given, we 
Partial. diſcover the ſeveral quantities of the 
reſt,in ſuch ſort that a mixtue of thoſe 
Simples being ' made according to the quantity gi- 
ven, and the quanticies ſo found , that mixture 
-may bear a certain rate propounded ; Ofthis kind 
is the' Example of the ſrxth Rule. , as alſo all the 
Examples of the tenth Rule, except the laſt. | 
The proportions XIF. Io mms of Alternation 
wſed in this Partial, the proportion is as follow- 
Kule, th. 

As the difference annexed to the firſt branch is 
to the ſeveral differences of the reſt : 

So is the quantity propounded to the ſeveral 
quantities required. 

So the Example of the ſixth and ſeventh Rules 
of this Chapter being again repeated , and the 
terrs thereof, as alſo the differences of the- terms 
big ordered after the firſt- manner ( ſhewed you 
inthe ninth Rule aforcgoing ) it is evident _ 
or 


zy 
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for every.15 Buſh- 
els 'of bags that 4.8 16 
I take 'in the mix- The firſt 

ture, I 'ought'to Eſc. 28 gu J ; 
take 4 Buſhels of "y 8 
Rye, 8 Buſhels of 12.” 20 
Barley , and 20 buſhels of Oats 3 and therefore 1 


J. As 16 the difference annexed to the firſt 
branch ( being the rate of the Wheat ) is to 
4 the difference annexed to the next , being 
the rate of the Ryez fois 10 the given quan- 
tity of the Wheat to another number, which 
being found by the Rule 'of Three dire, to 
be two buſhels and an half ( or two pecks )is 
the quantity of Rye neceſſary in the mixture. 
IT. A$s/r6 to 8, fo is 10 to another, number, 
which being likewiſe found by the Rule of 
Three to be five buſhels, is the quantity of 
' Barley neceflary in the mixture. 
HI. As 16 to 20, fois 10 to another number, 
which being in like fort found by the Rule 
of Three to be 12 buthels, and hall of a 
buſhel, is the quantity of Oats requiſite- in 
the mixtnre. | 
v So that at laſt I conclude, a heap of Corn being 
compoſed of 10 buſhels of Wheat , 2 bufhels and 
a half of Rye, 5 buſhels of Barley, and 12 buſhels 
and an halfof Oats ( when thoſe ſeveral Grains 
bear the prices aforcſaid ) may. be afforded at 2 54 
4 4, the buſhel, 5, 
The fame Example being ordered after 


the ſecond manner (expreſſed likewiſe in 2 &/e. 


the 9th Rule of this preſent Chapter )I/ay 
| I 2 


1.As 
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T. As 4 the difference annexed to therate of the 
' wheat,” is to 16 the difference annexed tothe 
rate of the Rye; ſois 10 the given quantity. 
of the wheat, to 4.0 buſhels the Foqnired quan- 
tity of the Rye. 

I. As 4 to20, fois 10 to 50 buſhels, the re-" 
 quiſite quantity of the barley. 

III. As.4 to 8, fois 1oto 20 buſhels, the quan 
tity of the oats neceſſary in the mixture. 


48 4 
36 

we 28: 16 
mY 20 
12 8 


So that I conclude again , a maſs ofGorn being 
compounded of 10 bufhels of wheat, 40 buſhels of 
rye, 5O buſhels of barley, and 20 bulkels ot oats, 
( when thoſe Grains bear the prices propounded in 
this Example )may be afforded at 2 5.4 4,the'buſh- 
cl as before. 

3. That Example being diſpoſed after 

3« Caſe. the third manner (expreſſed in the tenth 

and eleventh Rules of this.Chapter)I ſay 
I. As 20 the ſum of the differences annexed to the 
rate of the wheat, is .to 20 the ſxm of the dif 
ferences annexed to the rate of the ryez fo b 
10 the given "quantity of the wheat ',. to 10 
buſhels the required quantity of the rye. 
I. As 20 to 28, fois 1o to 14. buſhels the re 
quiſite quantity of the barley. 
I. As 20 to28, fois 10 to 14 buſhels, th: 
quantity of oats demanded in the mixture, | 
2 
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wn * þ] 


_— x + 


_ \,.. [6.4120 

28 36 5 16.4120 
£ 4+ 20.8[28 
12 


20.8]28 


Whereupon this'third time likewiſe I conclude ; 
that ( thoſe Grains ſil] retaining the given -rates ) 
IO buſhels of Wheat, xo buthels of Rye, 14 buſhels 
of Barley, and 14 buſhels of Oats being all mixed 
together, will conſtitute a maſ7 of Corn, that may 
be afforded-at 28 4. or 2 5. 4 4.the buſhel. 

By this Example thus diverſified it plainly ap- 
pears, that the quantities required may be altered 
as often g9gthe Queſtion given -will admit divers 
Alligations, and yet the mixture produced will till 
hold the rate propeunded ; but when the ©xeſtion 
propounded will admit but one only way 'of Al/i- 
gation, the quantities required to make the mixture, 
cannot be varied 3 ſo the ſecond Example of the 
tenth Rule of this Chapter , being again produced, 
and ordered according to-the direction of the cle- 
venth Rule aforegoing, 1 ſay, 35 

I. As 4to 4, fo 10 to 10 buſhels of Rye. 

IT. As 4 to 4, ſo 10 to 10 buſhels of. Barley, 
II. As 4 to 60, fo-1o to 150 buſhelsof Oats. 


£4,.4 


Hyef 16 Caxe&s fine, Yis deſir 
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So that for this Queſtion 7 conclude, to xo0du 
ſhels of wheat you ought to add 10 buſkels of Rye 
10 buſhels of barley, and 150 of oats, to the end. 
that a mixtere of Corn might be made,which may 
be (old at 16 4. the buſhel: And here the quanti- 
ties found ( viz. 10,'to, and 159 ) cannot 'be al- 
tered , becauſe the terms of this Queliion will not 
admit any Other varicty of Alliigation. 
XY. In Alternation Partial,the proof is likewi 
by womparing the total value-"of the 
The Proof. ſeveral fi ples, with the value' of the 
% whole mixture : So in the ſecond 
example of the Taft Rule,- the total: value of the 
ſhels oft wheat . 40 buſhels of rye, 50:buſhels 
of barley; and 20 buſhels of oats amounts to 14 1, 
which is alſo the value of the whole mixture at 
2 5.4 4. the buſhe], as appears by the example of 
/ the filth Rule of this preſent Chapter. 
XVI." Wlcernation total is, when having, the to- 
*, rat quantity of all the ſimples , toge- 
A'ternatios © ther with their ſeycral rates, we 
zotal. - -pregue their ſeveral quantities , in 
Yn ort, that & mixture of them be- 
ing made a har ps the' quantities ſo found, 
that mixture may bear a certain rate propounded ; 


-.. Of this ſort; is the: laſt example of the tenth Rul: 


 aforeg Ang 3 as alfo tb, 2 Goldſmith having di- 
VASES Cod » viz. ſome pf 24 Careas, other 

- of 22 Cares, ome 18 Cazeas, and other ſomc 
oe to melt of all theſe 

es ſo much together, aSwPay make a maſs con- 
| gunces of 21 Caxeds fine : Now this 
04 total ſheweth you how muchyou 
h ſoit, tothe end the whole mals 
| may 


' pounde 


Chap. XIV. Alligaton it; 
wy contain juſt 6& ounces of '21 CareQs', the 


eneſ7 propounded. *© 
XVII. In. Queſlions of Alterna- 


tion total the proportion is, as: fol- | the proportion. 
 Joweth, c 


| As the ſum of all the diffi ee 48 iy yhe total 
quantity of all the fi ; So the *corre- 
| nr difference of cock ratt*to the re- 

peQive quantity of the ſane'rate, 

$0 the laſt example of the laſtRale being pro- 

Tſay, 

12 the ſum of the diffele es is to 60'gun- 

the total quantity of m4 limples*t fois 

wm correſpondent difference of 2 FEarcas 
e\firſbwate, to 25 ounces, 92/z. thi 

"quintity,of the Gold of the ſame 5 re, which 

may be taken to make the mixt#e propoun- 

— 


ded... 
Il. As 12to 60, bis 3, c corre! Miecnt dif- 
econd/t; ©, to 15 


ference of 22 CareQs t 

ounces, vis. the quant he/Gold of 22 

CareQs,that ought to by _ chomixture. 
UI. As x2to60; fois 1 

Gold of 18 Cares fin 
IV. As 12 to 6o, fois 3 to 

Gold of 16 Careds fine 


24 
22 
21 18 


16 
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Whereupon. I conclude, that 25 ounces of 24 Ca- 
res fine, 15 ounces of 22 Caredcs,-.5 ounces.of 18.9 
Care4s,and 15 ounces of 16. Carets fine, being all 
melted together yvill produce. ammaſs of Gold ;con- | 
taining 60 ounces of 2t Cares fine, which. is the | 
reſolution of the Queſtion propounded. a 
_ Again, the lift Example,ofithe tenth;Rule being * 
here repeated, and. ordered. according to ;the di-? ff 
reQion of the.cleyenth Rule, ;[ſay, [. 
I, As64.t90,192, fois 17'to51-ounces of 24, Ca- 
_ rects fine, | b, 
H.. As 64 to-192, fo is 17.,to- 51. ounces of 21 
. Cares fine. | t | 
HI. As 64 to.i92, fo is 17 to 51 qunces of 19 
.Careas. fine, | 
IV. As 64 tq192,ſois 13 to 39 ounges of Ally, 


17 7 
17-5 BY 1 
__ 
7.4. 2-13 
64 


And therefore for concluſion ay, that Fx ounces 
of Gold, 24 Careds fine, 51 ounces of 21 Cares 
fine, 51 ounces of 19 Carcds fine, and.z9 ounces 
of Alloybeing all mixcd together , will produce a 
maſs containing 192 ounces of Gold, 17 Cares 
fine, which is the ſatisfation of the queſtion premiſed 

And here obſerve ( as before in the Expolition of 
the fourteenth Rule. of this Chapter ) that the 6- 
pecrations of the firſt of theſe Ex1mples may be v4- 
ried according to the diverlity of the Alligations 
| Rl gt which 


- 


K 4 : 
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_ -; which it wilt admit, whereavthelaft 'Example-fs 


”-..not ſubje&;to.any variety , ;the A!ligetions theredf 
|  remainivg always the ſame. - © 271} 20-"6d © 


XVIIL Hexe :the operation. <is .perfe&> 5 whe: 
the ſum of the; quantities faunl agrees 


. with the total-guantity .propounded 74+ Proif.. 
| Soin the firft Example of the laſtRule,* + ©:1t ts 
1 25, 15, $3and:15( the quantities found: Jbeing'all 


quantity; propounded. mr 


\Þ Py I" ; = : 
j % - $ 3; 
ba, = (68 
F- 
# 


added; together amount top, which is:thetotal 


J The Rule of. Falſe." 


j y HE Rule of Falſe is always performed by 
falſe and ſuppotitittal numbers taken at plea- 
ſare after the Propofition is made, and the que=. 
ſion -propounded for things'are ſaid tobe.fourd 
out by the Rwle of Falſe, when by falſe terms Sep- 
poſed, we diſcover the true terms Tequired, © | 
IT. The Rule of Falſe, Is either of ſingle or 
double poſition. 1s —_ 
111. The Rule of iingle-potition is, © | 
when at once,vis. by one Me polition, 74, rut; of 
we have means to diſcover the true're- ſingle Poſition 
ſolution of the Queſtion propounded. | 
For Example : A, B, and C,determining tobuy 
together a-certain quantity'of Timber, thatſhould 


. . colt them 361.” agree amongſt themſclves' that B 


- ſhallpay of thatdum a th7rd part more than A, and 
that C ſhall pay a foxrth more than B, Now the 
Queſtion is, What particular ſum each of theſe 

parties 


4 The Rule of © Book 1. 
: patties ought to'pay of the 36-1. To-refolve this . 
Qyeſtion; firſt, put the caſe (that A ought to pay | 

6 L. of the36 }. and then B muſt 'pay*8 7. becauſe 
he: pays one third part more then A. : And laſtly, 
C ought to pay 10 {. becauſe he is'to lay ' out oth 
fourth-part more then B. This done, although by 
addition of theſe three ſums, viz. 5, $; ant 10; I 
find that I have madea wrong Poſition (their total 
amounting onely t0+24 1.. which ought to have 
been 36. ) nevertheleſs by thoſe ſuappoſitial Num- 
bers, Þ have means to diſcover the true ſums which 
the ſeveral partics ought to pay : for I ſay by the 
Rule of Three Dirgd. ' | 

TJ. As 24 to 36, fois 6 tog /. the part that 4 
muſt pay... W 
IT: As 24 to36, fois 8 to 12 1. the part that B 
. 'ought to pay. 
II. As 24to-36, fois 10 to 15 7. the part of the 
+ 361. that C muſt-pay. | 
yl Iv, Hzre for trial of this Rule the 

The Proof. total of. the ſums found'ought to accord 
with the ſum given: So in the Example, of the laſt 
Rule, 9, 12, and 15 being all added together a- 
mount to 36, the ſum propounded.. 

_ V. The Rule of double Poſition is, when two 
The Rule of falſe Poſitions arc ſuppoſed for the 
double pojji, reſolution: of the queſtion propoun- 
Hon ded. As, imtbis, A Workman having 
threſht out 40 quarters. of Grain ( part thereof 
being Wheat, and the reſt Barley.) received for 
his labour 28 5. being paid after the- rate of 12 4. 
for every quarter of Wheat, and 6 d. for cach 


quarter of Barley: Now here the queſtion is, 


how many of thoſe 40 quarters were Wheat , ape 
| ow: 
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how many Barley ? Here therefore I firſt ſuppoſe 
at random, that there was 26 quarters of Wheat, 
and 14 of Barley, and then to diſcover whether I 
have gueſſed right or wrong, Ifind how much mo- 
ney is due unto the Workman at the rate of 12 d. 
the Quarter of Wheat, and 6 d. the Quarter of 
Barley, which I find to be 33 5. ( viz. 26.5. for the 
26 Quarters of Wheat, and 7 5. for the. 14 Quar- 
ters of Barley ) which he ought to have received, 
ifmy ſsppoſition had been righe ; but becauſe it dif- 
fers from 28 5. the true ſum that he received, I 
perceive 1 have miſt the mark, and therefore diſ- 
covering how much I have err'd by. finding the 
difference betwixt 28 5. and 33 s. I keep in mind 
5 their difference , which is called the firſt errour,or 
3 the errour of the firſt Poſition; Again,I propound for 
the ſecond Poſition, that there was 30 quarters of 
c Wheat, and 10 quarters of Barley 3 and [then the 
ſecand errour I tind to be'7 3 for there is then due to 
C the Workman for the.30 quarters of Wheat 30 s. 
| and for the 10 quarters'of: Barley 5 5. in all 35 5. 
i which differs from 28s; the true ſum. that he xe- 
. ccived, by 7 s, and here by theſe two falſe Poſitions, 
together with their errours, you may diſcover how 
many quarters of Wheat , and how many of Bar- * 
Icy the Workman threſhE, as (ball be further cx- 
plained by the Rwle following, 
VI. Inthe Rule of double Poſition | 4 
| havingdrawntwolines a croſs, and - 7h* operation. 
Placed the terms of the” falſe Poſition 
(viz. thoſe Ta the ſame Denominatien ) at 


> . 5 


Cd *«g 


© w j3;=* (> Mw WS o@'o”. 


% ly ] " 


the uppermoſt egd of that*C rols, as alſo each errowr 
under his reſp:Qtive Poſition at the lower end of the 
lame Croſs, multiply cach errour by the contrary 
Poſition 3 


. Vi ating > TY COEYIW 
- 
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- Poſiition;that is,the ſecond errowr by the firſt -Poſitiow 
and the firſt error by the ſecond Poſition 3this done 
when both the errowrs are of one and. the ſame kind 
( #2. both exceſſes or both defects) ſubtract the 
leſs ProduQt out of the greatey , and then ithe xe- 
mainder is your Dividend; but!if/the erroxrs be- of 
differing kinds;: ( viz. one of them! an excebs; and 
the other a dete&t ) add thoſe Produdts : together, 
and then the ſum will be your Dividend;- which if 
youdivideby the difference of the errowre;;({ when 
they are ofone and the ſame kind ) or by their ſum 
( whenthey- are of diffexent 'kinds ) the; Quotient 
will give you a number you look for, having the 
fame Denomination with, the falſe Poſttrous: placed 
at the'upper end of the Cyxofs,:; . lth 11 + 7 
1. Example, The Queliipn of the-laſt Rule being 
again propounded, I place theſe. terms, viz. 26 
C having ithe Denomination; of the Quarters -of 
Wheatiinithe firſt-Pofition ) and - ( having the 
ſame Denomination inthe; ſecond Poſition /at . the 
upper end ofthe Croſs :\ As alfo 5 and 7 the two - 
errors reſpeRtively under them at the lower end of 
. the fame Croſs, as you may. fee it exemplified by 
the Pattern following. of” 1 | 


Note that this. 132, '—— 150 
Cheraffer-— 26 2 O 
fignifics that 3 hog 3 


the ' efſer of fp va 
the two Num- AE 
bers, betwixt 


which ' .it is 
found, ought 
to be ſubtra- 
Hed from the 
greater. 
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; ' This done, having mukiplyed,26 by 7, the pro- 

P | duitis:182:and likewiſe3oby 5,the prodac is/150, * 

» | which being deducted out of 182 (-becyule the er- 

| roxrs here are both of the fame kind , that is , are 

c each of them an exceſs above 28's. the ſum that © 

» . Þ the workmanreceived ) the remainder is 3 2,which © *® 

f being divided by 2 ( the difference betwixt 5 and 7 4, 7 
the two'exrours ) leaveNjn the” 2xotient 16 , fag .. ® 
, the quarters of Wheat thitz-the workman threſht&*: 

if whoſe complement to 4g9:%, 24 are the quarters 

n of Barley , that he IKewiſe threſht; fo at laſt T 

D conclude; the Workman receiving 28 5. for his 

x wages in threſhing out 40 quarters of Grain ( be- 

F ing part Wheat, part Barley ) at 12 4d. the quarter 


of Wheat: and 6 d, the quarter of Barley, threſhed 
in all 16 quarters of. Wheat , and 24 quarters of 
g Barley. 

6 2. Example. The ſame Queſtion being again pro- 
f pounded, I ſuppeſe for my firſt Poſition that there 


Ic are $ quarters of Wheat , and 32 quarters of Bar- 
BH ley, and then the firſt errour will be 45. for $ 5. 
- being accounted for the 8 quarters of Wheat, and 
of 16 :.for the 32 quartets of Barley, make inall 24 5. 
y which wants 4s. of 28 Js. the ſum received: A- 


gain, ſeppoſing that there are 12 quarters of Wheat, 
and 28 quarters of Barley , the ſecond crroux will 
bez 5, for 12 5. being allowed for the-12 quarters 
of Wheat, and 14 s. for the 28 quarters of Barley, 
the ſum. is 26 5. which comes 2 s. ſhort of 28 s.the 
right ſum: now then 8 being multiplyed by 2, 
the Produdt is 16 3 likewiſe 12 by 4 produceth 48, 
out of which if you deduc 16 ( becauſe the er- 
rours inthis caſe happen to be both defes under 
28 5. the ſum received ) the remainder is 32, _ 

© cing 


being divided by 2,( the difference of the errours ) - 
gives you inthe quotient 16, vis... the quarters of 
Wheat, as before. 


16 ——_ '48 
0 I3®-- i298 


"( 16 


4 — 3 
2 


3 Example. The ſame demand being the third 
time produced, I take for my firſt Poſition 10 quar- 
ters of Wheat, and 3o quarters of Barley, and then 
proceeding as before, the firſt errour will prove 3s. 4 
which upon that Poſition T want of 28 x. the right 
fum: Again here for the ſecoyd Poſition I rake 26 
quarters of Wheat, and 14 quarters of Barley, and 
then the ſecond errour will be 5 7. which upon that 
Pofition 1 have exceeded 28 x. rhe true fum: now 
then multiplying 10 by 5,the Produd is 50,and 26 
by 3, the Product js 78 : And here (hecauſe the er- 
rours are of different kinds, one of them being a 
defeq, and the other an exceſ+ of 28 5. the true 
ſum } you are to add 5o and 7B the two Produds 
together, whoſe ſum is 128, which being divided 
by 8, the ſum of 3 and 5 the two errours, gives 
you in the quotient 16 for the quarters of Wheat, 
4 before in the former reſolutions. So that what 
Poſitions ſoever you take in this Dueſtion you ſhall 


always find, that the Workman threſhed 16 quar- 
ters 
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ters of Wheat,and 24 quarters of Barley a which is | 
the reſolation of the Queſtion propounded.: 


$0 - + 78 
16 123 26 


' Note that this © 
Char after + ©: 
imiimates that 


the Numbers, 


berwixt which 

it is "foitd.,, - 
oug bt to. be ads £ 
dr dtogetbe re ©: 


VIL Here the trial js the ſame with that which 
is uſed in finding out the errours : So in the Ex- 
ample premiſed 16 and 24 being the numbers 
found, and 16 5. being allowed for the 16 quarters 


. of Wheat, likewiſe 12 s, for the 24 Yuarters of 


Barley, their ſum is 28 5, which was the ſum 
received by the Workman. . 
4.Example. A certain man being demanded what 

was the age of each of his 4 Sons ? Anſwered, that 

his eldeſt Son was 4 years clder than the ſecond 3 

his ſecond Son was 4 yeares elder than the third; 

his third Son was 4 years elder than the fourth or 
youngeſt > and his fourth 'or youngeſt , was half 
the age of the eldeſt 3 the Queſtion is, what was 
the age of cach Son ? Here gueſſe the age ofthe 
eldeſt Son to be 16 , then it may be inferr'd from 


the Queſtion, that the age of the ſecond Son was . 


12, the age of the third 8,and the age of the fourth 
or youngeſt 4, this 4ſhould be halt 16 ( for the 


\ Queſtion faith, that the age of the youngeſt was 


half the age of the eldeſt ) but it wants 4 of what it 
ought 


: I JZ4 


PRs 


Yy 

” 4 
VM 

x: 

bo 
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ought tobe.z wherefore I make a ſecond Poſition, 
and take 20 for the age of the cldeft , then the age 
ofthe ſecond: muſt neceſſarily. be 26 , the age of 
theithird-12, and the age of. the fourth.8, which 
ſhould be half 20, but it wants 2 : now (according 
to the. Rule ) multiplying 16 ( the firſt Poſition)by 
2 (the ſecond errour ) the produd is32,alſo mul- 

peX | tiplying 20 ( the 


32 — $9o ſecond. Poſition ) 
16 -. 48 20 by 4 ( the firſt 
crrour ) the Pro- 


dud is 80, and 
becauſe the er- 
rours are both 


% of one kind, to 


4 — '2 wit; both defe- 
2 Qives Ifubtra& 
2 ) 48 ( 24. the leſſer Pro» 


duc. from the 
orcater, ſo the remainder is 48'for a Dividend, 
alſo ſubtraQing the leſſer. errour from the: grea- 
ter, the remainder is 2 for a Diviſor : Laſtly, divis 
ding 48 by 2, the quotient is 24, and fuch'was the 
age of the eldeſt Son, therefore the age of the (& 
cond wagj20 3 the age of the third 16, and the age 
of the fourth 12, which is half the age of the eldeſi, 
as was declared by the Queſtion. | 
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T he Dottrine of Vulgar 
Fraftions. 


CHAP. XVI. 


Notation of Vulgar Frattions. 


EP Hus far of Arithmetickin whole numbers,only _ 
the dodrine of Frationg enſtueth, which de- 


 pends upon'this ſuppoſition, that Unity, or at leaft 


one whole thing, whatſdever it be, may, in mind 
be coticelved diviſible into any number of equal 
parts : ſome will not allow 1 or unity to be a num- 
ber, when it is conlider'd in the abſtrac, and ſepa- 
rated from matter , but foraſmuch as that Prince 


of Arithmeticiahs Diophakttis of Alexandria”, in 


divers of his ſubtil Problemes doth mention unity 
38 anorhBer, and propounds it to be divided into 
numbers; I' f1ja!l take the like liberty to efteem x 
or unity a$'a number, and likewife ſuppoſe it divi- 
ſible into ay nutnber of cqual parts. 

II, A broken number, otherwiſe 
called a'Frattion,is only part ofan In- 4AFraFion. , 
teger or whole thing,as if you would 


' Expreſs in figutes the length of a piece of cloth, 


that contains. #bree fourtbs, or ( which is all one ) 
three quarters of a yard, you are to write it\thus Hh — 
that is, an entire yard being ſuppoſed to be divide 
into fout equal parts, the length of the piece pro- 
= pounded 
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ponnded | is three'of thoſe four parts: In like man- 
ner( a\F beivg., divided. into 12 inches }) you 
muſt FTI inches thusF$-,: that is, fixurwelfth 
parts ofa foot; orif the foot be divided into one 
hundred equal parts , to expreſs five and twenty 
of thoſe parts, ſet them'down thus, 735 that is. five 
and twenty hundredth parts of a foot. 

DTT. AFracionconfifis of two parts , the N#- 
meratgr and the Denominator, which are placed one 
above the other, and ſeparated by a little line. 

I, The Numerator  is'the number placed above 

| the line, and the Denominator is' 
_3 Numerator,. | the number placed underneath: 
4 "4 Denominator, ſo in the aforementioned Fra- 
| Gon > the number 3 placed a- 

boye the. line is the Numerator, and the number 4 
placed underneath i is the Denominator. . Alſo in this 
Fraction 7%, the Namerator 4 6, and the Dexomi- 
natoris 12. The Denominator is ſo called, becauſcit 
denominates or declares into how many equal parts 
the Integer or whole thing is ſuppoſed to be. divi- 
ded, and the Namerator is fo called, becauſe it num- 
breth or expreſſeth how many of thoſe equal pats 

of the Integer are ſignified by the FraGiion. 

. V,, AFraction is either proper or improper. 

: PLS proper FraGion, is, that whok 
Aprover Nurcerator is leſs than the Denomine 
Frattior. tor, ſuch are the, Fraflions before-men: 
| tioned 2 75525 andthe likes _ 

FIT. A proper Fraction is cither {lingle or com- 
pound, 

Angle VIIL A ſingle FracQion is that which 
Fi aftion. confilis of one Numerator ,, and one 


'Denomb 


Wo nt HEN 
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ne 


Denominatorx3 ſuch: are + 5% 54+ and the like, 
1X, Alingle Fraction. doth often ariſe: in-Divi- 
fion of. whole numbers , for when Diviſiew:is+ _ 
fniſht, if any number remain, it is to be <ſteemed, 
as the Numerator of a Fraction , which; hath the. 
Diviſor for a Denominator,, and. is'to be! apnexcd. 
to the Integer, or  Integers jn_the, quotient a4 
p | op if + 2 IO 2.2% L 
part of the quotient 3 ' which Fraction dot Aways 
expreſs certain parts ( or at leaſt a part ) of an Inte- 
ger or entire unity, which hath the ſame Denomji- 
nation with one of the Integers in the qpotent » 


-ſoif 17 pounds be given to. be divided equally a- 


monglt 5 perſons, there will ariſe 3 cntire pounds 
in the quotient, and there will be a )t nn, 
remainder or furpluſage of 2 pounds L/ D7 (3's « 
which 2 is to be placed, as the Numerafor of i Frd- 
Gion,over the Diviſor 5 as a Denominator;lo will the 
Fradiion be and the compleat quotient will be.3'2, 
that is, 3 pounds and 2 fifth parts of a poun 
for each perſons (hare. 26 0s OR 
A ſingle Fraction doth likewiſe ariſe, whema 
lefſer as 47 number is giyen to be divided:by a 
greater , for in ſuch caſe the Dividend is to.b mag 
the Numerator of a Fraction , and the Divifer th 
Denominator ; which Fraction is the true'quotizne, 
and doth always exprels certain parts { 'Or afleaſt 
a part.) of an Integer , which hath the' ſame.,name 
with the Dividend : fo if 3 pounds ſicyljng be gi- 
ven to be divided <qually.amongſt 4 Perſons , the 
ſhare of each, that is , the quotient will be-Z, to wif, 
three fourth, parts of a pound. In like _nianner,, 


Th 


if 5 be given to be divided by'S, the quotient'is £, 
.fo that the, Niemerator of a Fraction is always a 


Dividend, the Denominator is a Diviſor , and the 
Fraition it ſelf is the quotient. K 2 X, A 


136 Notation of Oc. | Book I | 


_- X.ACompound FraQttoh(otherwite 
Fg called a Fraftion of a FraQior ) is 
| | that which hath more Numerators and 
Denominators than one, and may be difcovered by 
the word | of ] which is interpos'd between the 
parts of fuch compound FraQion : fo + of = is i 
Fracion ofa Fraction, or componnd FraGjon, and 
exprefſeth two thirds of three Fourths' of an Ti- 
zeger, vi a pound ſterling being fippofed the I 
zeger, and firſt divided inte four parts,three'of thoſt 
four parts arc equal fo T5 1. Agiin, if the faid 15 s. 
be divided into three parts, two of thoſe | three 
parts ire equal to Io vr. therefore rhe compound: Fra- 
Hion#-of + of a pound ſterling doth exprefs. 10 x. 
In like manner the compound Fraction 4 of 2 of + 
of a pound ſterling , that is, one fourth of three 
fourths of four fiſths of a pound ſterling doth «x- 
rels 3 5.25 will be farther manifeſt by the fixteenth 
and ninth Rules of the feventeenth Chapter. 
MP XI. An improper Fraction is that, 
ke rele ir ' whoſe Xumerator is either greater, or 
Ek at leaſt equal unto the Denominator ; 
ſo this Fradtion-*+ that is 16 fourths, is callel 
an Improper Fraittion, and fo is this £3 for indeed a 
Fra&Gion of this kind may well be ſurnardied Impro- 
per, becauſe it will not admit the definition - of a 
truc FraQion, lince it is always greater than an 
entire unity, or at leaft equal'unto it 3 ſo'fixteen 
Farthings, or *£$ of a peny are cqual\,to 4 entite 
pence and 4 Farthipgs,' or Z of a periy are <quil 
to 1 peny 3 therefore when the Numerator is 
greater than the Denominator, ſuch improper Fri- 
_Qtion {ignificth more than x or an Integer, bfit 
when the Numerators equal to the Dcnominator 


(be 
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C be it what number ſocyer) ſuch improper Fraction 
is alwayes £qual to unity, or 1 Integer. 

XII. A mixt number conſiſts of entire 
unities ( or Integers ) or at leaſt of unity 
( or 1 Integer ) and a Fraction annexed: © -- + 
So $r5 » 15 , and ſuch like; are called mixe num- 
bers 3 So that if a piece of Timber be five feet and 
eleven inches in length, you are to write that length 
thus, 573> Inlike manner, one mile and three 
quarters or fourths of a mile are to be written 
thus, I 2 


4A mixt 
_— 


— 


CHAP, XVII. 


Reduttion of Vulgar Frattions. 


[, I He fame pazts of Numeration , as have been 

L wrought in whole Numbers in the preceding 
Chapters, are likewiſe tobe performed in fradtions, 
but firſt of all RedaGjon of Frafions in divers kinds 
muſt be known . which being the principal skill in 
the doGrine of FraGions , muſt be diligently ob- 
ſervedby the Learner. 

IT. A number is ſaid tobea common Meaſure 
or Diviſor unto two or more numbers given, when 
it will meaſure or divide every one of the numbers 
given, and leave no remainder ; fo 4 is a common 
meaſure unto the numbers 12 and 203 for if 12 
be divided by 4, the Quotient will be exactly 3,,, 
without any remainder or ſurpluſage; alſo if 20 be 
divided by the ſame Diviſor 4, the quotient will be 

K 3 precilcly 
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preciſely 5 without any remainder'3' in 'like man-. 
ner 5 is a common Diviſor unto theſe three numbers 


10,2.5 and 40. b 


II. Two numbers being given, 
To find the their greateſt common Divilor, that 
great cam*i' 5 the” greateſt number which will 

48P _ mpgyis meaſure or divide each of the num- 

\ aumbers, bers given without leaving any re- 
' - mainder, may be found out in this 
mane vis. Divide the greater number | by the 
Iels, then divide the Diviſor by the remainder ( if 
ehere be any _) and fo continue dividing the laſt 
Jiviſors by the remainders, until there be no re- 
mainder ( negleQing the quotients ) ſv. is the laſt 
Diviſor the greateſt -common Diviſor unto the 
numbers given. 
Thus, if the greateſt. common Diviſor. unto the 
numbers 91 and 1 17 be ſought, divide the greater 
number 117 byg1,, the re- 
91 ) 117 (1 mainder is 26,by which divi- 
91 ding 91, the remainder is 13, + - 
by which dividing 26, the re- 
26)gr(3 mainder is 03 fo is 23 the 
78 greateſt common Diviſor unto 
4 the numbers 1,17 and 91, asis 
13 )25(2 manifeſtzin dividing cach of 
26 themby1n3; for 13 is found 
— iogr preciſely 7 times, andin 
© I17 preciſely 9 times, In like 
ri4anner , 29 will be found 
common Diviſor unto 146 and 145; And 51: 
' common Diviſor unto 56r and 612, | 
| IVA lingle fraftion may be re 
To redece-@ Fre-- quced into the leaſt terms ,by div 


EFion intp the les 
Ferns. wo I _ ding the Num? raſlſOor and _ 
abr 


general Rulgs 
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nator by their greateſt colmon meaſure ( 'Or Divi-, 
ſor;) for the quotients will be the Numerator and 
Denominator of a fraQion equal to the former, and 
in the leaſi terms. BY lg 

So if the fraction 775 be given to be reduced in-. , 
to the Jeaft terms, ſearch out the greateſt common 
Diviſor unto g1 and 117 by the laſt Rule , which 
will be found 13,and then dividing 91 by 13 ;- the: 
quotient will be 7 for a yew. Numerator 3 alſo divi- 
ding 117 by 13,the quotient will be 9 for a new 
Denominator:ſo the fraction 73+ is reduced into. the 
leaft terms, viz.into the fraction Z.In like manner7;5 
will be reduced unto + 3 And £* unto 45 :But here 
you are to obſerve,that if the greateſt common Divi- 
for unto the Numerator and Denomingtor be 1., 
ſuch FraQtion is in its Jeaft terms already:(o the fra- 
Rion 533 cannot be reduced into lower terms , be- 
cauſe the greateſt common Diviſor will be found r, 
( by the third Rule ofthis Chapter ; ) the like may 
happen of infinite others: and although the Jalt be 


_ ageneral Rule for the Reduction, of FraQions into 


their leaſt terms, yet there are other practical 'Rwlor, 
which in ſome caſcs will be more ready ( eſpeci- 
ally unto beginners ) viz. WE OS. 

V. When the Numerator and De- |, ,,,,,,;.,. 
nominator are even numbers, they ' lar Rules, 
may: be . meaſured or divided by- 2. | 
Therefore in ſuch caſe you may ( as is tavght in 
the Rules of the 6th Chapter ) take the' half of the 
Numerator for a new Numerator , alfo the half 


of the Denominator for a new Denominator. So 


if :* be given, draw at length the - -* | 
line which ſeparates the Numera- 16]: $| 4 3 by 
tor from the Denominator, and 64/32]16} \+ 
R 4 croſs 
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cro cio the Gi ame with a downright firoke. near the 
ob ine may fee fn the Margent 3 Was take 
the half of ,which is 8,for a new Nimeratsr, ah 
ſo the half of 64, which is 32, for a new Denomi- | 
natorz Again,the balfof 8 is 4, for'a new Numera- 
tor, alſo the half of 32 is 16, fora new PRs. 
tor, and proceeding in like Manner, there will be 
found®, equivalent unto 45 ©, 
V1. When the Nutperito and Denoiminator do 
each of them end with is, vr 6ne, of them Ending 
with 5, a M the other with: A Cypher, 
2251451_9 9 they may be both meaſured or divi- 
475419 I9 ded by 5. So 22% will be reduced in- 
_5olrol 2 to 75 and 75+ into 74 as by the opera- 
| tion in the Matgent i is 91: "oY 
425185117 | VII. Whenfoever yaucar e 
other number, which will exactly divide Py hr Nu 
merator and Denominator ( although it be not+ 


the greats common Divifor ) you may divide the | 
Numerator and Denominator by ſuch 
28] 71 1 number as before : So 32 4 may be firſt 
B42 i\ 3 reduced into 7% by 4.and-2 -2 may be rc» 
duced into + 3 DY 7, 2s by the operation 


'S manifeſt. 


V1II. When the Numerator and Denominator 
Joo do each of them end with a Cypher or 
_- Cyphers, cut off equal Cyphers in both, 
5100 and thefracion will be reduced into lefſer 
7Jico 'terms: So #$% is reduced into®, and 
goloo F35s into 33 


To find the value of afin== =_TX, The value of a ſingle 


gt jraBionin the know? fx;Qion in the known parts 
parts of the Integer, 
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of noi ay Nom Ria ves this mannergvig, 


Ry A e fraQion propound- 

the aur oY wn: parts bf the next in- 

od yl it nat WEN py c \ wg to the In; 
c 2fofl firee 2 3t progudk Hg oy 

(9 Cnctical the alu 3 Ural 

The hg nomiparion, pf i erhe | 

any "ie the quotient , you may 

Fl the y alue cl Fre in the next inferiour den: 

mination, by the FE Rule, and fo proceed ill 


you come to the lealt known parts. 

IC value 7 of A 9 

pound fterling w be found .. os 

1} Lf +3 d. vis. multiply the Nu- _ #7 

merator 9,by : 20( the number 16 ) 189(113t 
oF hifings which are £q ual to . 36 

t pound fterlin ing bog ns 


6b 18D, which g divided 20 
bn Denominaror bo the 16 
Quotient is II; -2 ſhillings. In | 
like manner, the" value of 5+ 4 
of a ſhilling will be. found 3 I2 


On » for mulcjp]ying the | 
umerator 4 by I2 (the num- 16 ) 48 3 


ber of pence in a ſhilling ) the 4 
proſut is 48, which being | 
divided by the De ominator © 


16, the quotient Is 3 PENCE. 
Alſo the value of = of a pound ral wil 
rey ie 


| be found 10 5.924. And 3} of a pound 


be'found equivalent unto 3 bk 17 peny wei a 
3nd 12 grains. . ... 


X. A 


I4z Redattion of Book T. 

- tran as X A it, marie may be ef; 
Pewngaed on -ced into an improper fraction <- 
windy: rf Ty quivalent unto the The number, 
in this manner, viz. Multiply the Integer or Inte- 
gers in the. mixt number by the Denominator of 
the fracionannexed to the Integeror Integers, and 
unto the Produ& 'add the Numerator of the faid 
fradtion; ſois the ſum the Numerator'of an impro- 
per fraction, whoſe Denominator is the ſame with 
that of the ſaid fraQtion annexed.  ' EG 

So 4 + will be reduced into the, improper fra 
ion 52;for 4 being multiplyed by 12, the Produ& 
is 48, unto which adding jthe Numerator 11, the 

um is 59 fora new Numerator, which being ple- 
ced over the Denominator 12, gives,the improper 
fraction £2, which is equivalent unto.45+ ( as will 
appear by the 13 Radle of this Chapter. In like 
manner 7 < willbe reduced into =$.*. © 
To reduce awhole XI. A whole number is reduced 
number into an into an improper fraQion,by pla 
Improper frattion cing the whole number given 3 
a Numerator, and 1 as a Denominator. 

So 14 Integers will be reduced into the improper 
frdlaion **, and one Integer into the improper fro Þ 
Hion * , Ke. | | | 

XII, A whole number is reduced into- an im- 
proper fration which ſhall have any Denomins 
tor aſſigned, in multiplying the whole number gi 
ven by the Denominator alſigned, and placing th: Þþ 
Produc as a Numerator over the ſaid Denomins 
tor. bs 

As if 13 be given to be reduced into an improper 
.fraJion whoſe Denominator ſhall be 4, multiply 13 


by 


f 
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by 4, the Produ&t is 52 , Which being placed over 
4., gives the improper fration 5+ equivalent unto 


13 ( as will appear by the next R#le.) Inlike man- 
p ner 13 may be reduced into =, : | 
f XIII. An improper fration may 7* redvee: ak 
be reduced into its equivalent whole —_ ene 
number or mixt number "in this' /{,,;vatews 
manner, viz. divide the Namerator whole .or mixt 


by the Denomioator, and the quoti- nwmbex-; 
ent will give the whole number or ' * . _, 
mixt number ſought So the improper fractisn £ 
| will be reduced into this mix? nnmber 475. for if 
4 59 be divided by 12, the quotient is 4 Alſo this 
{ Kknproper'fraQtion 5+ will be reduced into the whole 
- | number 13. | G5 ing 
ll Þ XIV. Fractions having unequal To reduce foudti- 
"| Dcnominators may be reduced in- 0 ar go 
F | to fractions of the ſame value, \;j. rs ws 
| which ſhall have <qual Denomina- © wo fraftions 
tors, by this Rule and the next fol- are proponnd:e. 
lowing , viz. ' when two fraftions —& © © \ 
having unequal Denominators are propcunded to 
be, reduced into two other fractions of the ſame 
value, which ſhall have a common Denominator', 
multiply the Numerator of the firſt fraction ( that 
is, either of them ) by the' Denominator of the ſe- 
cond, and the Produdt ſhalt be a new Nurmerator 
" | {correſpondent unto the Numerator of that firſt fra- 


i Qtion;)alſo multiplying theNumerator of the ſecond - 
af fraQtion by the Denominator of the firſt , the Pro- 

' du& is a new Numerator ( correſpondent unto the 
G Numerator of the ſecond fraQtion;} laſily , multi- 


ply che Denominators oneby the other , and the 
Product 


144 , Redutiion | Bogk]. 
ans a, common -Nenourinator 19 hoth the 


atQrs. 
if the fractions = ropounded, 
multiply 2 by 5:t wkE ef lo is a new 
Numergtor correſpondent unto 2: on 
multiply 4 by 3, the produ@ 12 is p new 
Numeratoy Forecpanient' unto 4 : laflly, 
t2 , multiply 3 by.5, and the produq 15 
EE common Denominator unto mg 
new erators. ſo the rains i an 
cal Ju, 


foand out ts 1/7 equat 


infec th Son 37: up, - eqpal nto its cor- 
pond nt fra: whe ja given, ,2#%, +5 15 equal un- 
to ind 22 ++ 1s ntq + ( as will be manifeſt by 
the Fit: Rate © Wo hapter. ) 

XV. When three A Fe F 3Qtions having un- 
| eau 5 hairghtgh , are given | 

oy Mew three or to be TH weed into ather Fat 
__ ons 9 the ſame value with thoſe 
ay a9 ge rs given, if ſuch as ſhall have one 
ſpall bave aCom- common Denonunator 3 multi- 
mon Denominatur. ply continually ( according to the 
thirteenth Rule of the fifth Chap- 
ter_)the Numerator of the firſt FraRion into all the 
Denominators , Except the Denominator of that 
aGion 3 and reſerve the Jafſt Product for a 
aukd lumerator ipſtcad of that tirfi Numerator : In 
like manner, multiply continually the Numerator 
the ſecond F raGiog into all the Denominators, 
except the Denominator of the ſecond FraRtion, 
and reſerve the laſt Produdt for a new Numerator, 
inſtead of the ſecond Numerator; Proceed in like 
manner to find out new Numerators for the reſt of 
the given Fractions: Laſtly , multiply MY 
all 
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af the' Dtnothivators orie into another ; Hint the” 
laſt ProduG ſhall be-a common Denominator to all 
the new Nu! etttbrs.- oo ET EULS 7 

&s for Example, if theſt tires Traits, us, 2 , 

5 havitig uticqual (C or difftretit') Denomirators, 
be giveri to be tcdbiced inro'three other Frafions' 
of the ſane” valne', which Thall have equat Dend- 
minator ( or one common Denomivator ) Firſt , 
| T ewltiply cotihiath <8 firſt 
1 Nuwmerdtbr 3 into the cond 468 
» third Detibrhinators 5 20d 7, fys 
ing 3 tirttes'$ thakes 1'$ | which 
thbleiplyed by 7 produceth 165,” For's new Numie- 
ratot inſtead of the firſt Numerator 3 3 Secbrillly, 

I multiply contiuzally the fecond Numerator 2-in- 
to the firſt and third Denominators 8 and 7, ſay- 
ing, twice 8 is 16, which thultiplyed by 7 pro- 

- duceth 112, for a ntw Numetitor' idſtead'of the 
ſecond Numerator 2' 3 Thifdly , 1'milltiply' conti- 
#usly the third Numeritor. 5 into the fit {tid 
fecond Denominiators 8 and 5, ſaying 8 times 5 
makes 40, which multiplyed by 5 produttth 200, 
for a new Numerator inſtead of the thitd Nurhiera- 
tor 5; Fourthly andlaſiſy , 1 multiply corri#sdlly 
all the Denomitators 8, 5 and 7 one into another, 
faying, $ times 5 makes 40, which multiplyed by 
7 producerh 280 for a Detominaror'to eath of the 
three new Nutnerators 105}, 112 and 200 before 
found out + Ando theſe three Fractions 225,752, 
and 322 . are diſcovered , which have one com- 
mon Denominator 280, and each of them is cqual 
In value unto its correſpondent Fraction fi ft given, 
viz; 324 is equal unto #3 Alo 352 is <qual unto 
5+ and 352 is cqual unto £3 as may cafily be _ 

ve 


146, Les » Requition, of :;-Book I, | 
ved by the Fourth Rule of this Chapter, |} 


| da 4-11. gen: r R 3g MN \- 

Aﬀter the ſame manner , theſe four Fraians 3, 
++ +, apd'; arercducihle into theſe, 742, 335, 
352 and 32+, which haye 360 for a common De-, 
nominatox, and are equal in value refpecively to 


the fonr FraRtions given to to be reduced. 


| Note; "Although by. the foregoing fourteenth 
and fifteenth Rules » any multicude of Fractions 
may be xeduced to a common Denominatorz yet. 
becau FraQtions in their leaſt Texms-are fitteſt for 
uſe, L{hall ſhew how leſſer Denominators, thay, 
thoſe that will be diſcovered by the aid Rules, may 
oftcn times be found out, viz. _ We: 


I. When the unequal Denominators of two Fra- 
fions;have a common Diviſor greater thay 1 , di- 
vide. the Denominators ſeverally 'by their greateſt 
common Diviſor ( found out by the .lope-going 
third Rule of this Chapter 3 ) and then multiply 
croſ-wiſe in this manner, vis. The Numeratox 
of the fiſt Fraction by the latter Quoticnt,and the 
Numerator of the latter FrxaQtion by-the firſt Quo- 
ticnt, and reſerve.the Products for new Numerz 
tors 3, Laſtly, multiply the Denominator of the ful 
Fraction by the latter Quotient { or the Denomi: 
-natox of the latter Fraction by the firli, Quotient,) 
ſo ſhall the Produc be a common, Denominator to 
the ſaid new Numerators: As for example ,- if 7; 
and 52 be propoſed to, be reduced: to a common 
Denominator, I divide _cach of the. Denominators 
12 and 18 by their greateſt common Diviſor 6, and 


the 


en... dent 
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the Quotients are 2 and 33 thn L.; 
multiply 5 "the. x6 Nymerajor, © l che; , 
firſt. Fra n. latter 6 
tient, alſo7, te amernon of the: —— 
latter FraQtion y 2 the firſt Quo-. _ ——— 
20 Erect Produdts 15 _ Þ "5 14 
relexve for new Numerators initead ; 136,.. 36 , 
of5 and 7,3 Laſily,, I multiply 12 - *$+ 
theDenominator of the firſt FraQion by. 3 the latter 
Quotient ( or 18 the Denominator of the latter 
FraQion by 2 the firſt Quotient, ) and the Product 
. 36isa Denominator to each of the new Numera- 
tors 15 and 14: 1035 and E are found out, which 
have the leaſt common. Denominator unto which 
the given FraQtions 7 + and 75 can be reduced 
Alb: iis equalto 7+, and 1+90 7Z : 

1L, Whenſoever the Denominator of a Fraction 
can be divided by the Denominator of a ſecond; 
Fraction, without any Remainder 3 then if by the 
Quotient you multiply ſeverally the Nutnerator 
and Denominator of ſuch ſecond FraQtion, a third, 
will ariſe, having the ſame value with. the ſecond, 
and the ſame Denominator with. the firſt Fraction, 
By this Rule three or niore Fractions may often 
times be reduced to a leſſer common Denominator, 
than that which will be diſcovered by the forego- 
ing Rule XV. As for Example, Let theſe fix tol- 
lowing Frations be given to be reduced to a com- 
mori Denominator, ViZ, 


13 11 
36 ;; I89, 13% . 99 6-23 
Becauſe 36 the Denominator of the firſt F otin, 
being divided by the tive other Denominators ſeve- 
rally, 


# 
[2 
"wh 
wo jd 
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rally will give th&{t Quotients 2, 3%; 4; 6,- and 
I2 Free" tak Remainder, I nialliphy the Nume- 
rator and Denomiiidtor of each of the five latter" 
FraQions, by its correſpondent Quotledt , vis. 
Ir and 18 by 2 the firſt Quotient 3 AMNo 7 ahd 12 

by 3 the ſecond Quotient, ahd in like manner the” 
reſt; So inſtead of thoſe five lattet” Fracions'; five 
others. ( hereunder placed' after the' firſt of hole 
fix') ate produced, viz. | 

3 22 | 30 «: * 
6% 369 6 * 
Alt which Frz&ions laſt expreft have'a' cominon' 
Denortiinatot 36, atid/are equal if valut'reſpeaive: 
Iy to thoſe given'td be reduced, viz W 
8 - » 'XV1. & compound fraftion((o%i 
Poridues a com. therwife called aff attton of 4 fradii- 
angry oo o#') may be redliiced irito a fingle 
po mar faGion in this tnititier,viz; Matti. 
multiplicationis ply allthe Numierdtors todiinndlly; 
whe 1oſt Rule of - arid} take the! Prodidt' for a> ntW 
whe $16 Gapter. Nutherator , alf6 thultiply alf ht 
Denotninatorscoiiabally, atid the Produdt Aiaf 
be a nely Denortinator. þ * 
* Thus, . if th& compound fraftion + of + be given 
to bereduced' into a (ple fraction', mialtiply the 
Numnierators 2 arid 3, ont by 'the' other , fo' is 'the 
Produdt 6 a new Nuthnerator. Alſb pry (br. 
| the Denominators'3 ahd 4 one by th 
2.of = other, the produc 12 is a new Deno- 
7*0r 5 'mindtor,' fo 7% (or + is the finglt 
.  fration ſought, being equivalent unto; 

+ of 3 the cormpound tration given tobe rediited, 


lo 


yp CINIIIT SR, = HG OD OY: 9 


yy ©» 
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In like manner , this compound Fraction + of 5 
of + will be reduced untoZ#, or +; For the Nu- 
merator 2, 3, 4 being multiplyed continualy pro- 
duce the new Numerator 24, And the Denomina-" 
tors 3» 4, 5 multiplyed continually produce the new 
Denominator 60 Laſily, the new FraGion 2 (by 
the fourth Rule of this Chapter ) will be reduced 
unto} , which is cqualto#+ of Z of +: But to make 
the meaning hereof more evident , Suppoſe the In- 
teger to be one pound of Engliſh money 3 Then 
, *of 10. ( viz. of 20-5. ) is L6..,--- 

3 of thoſe # ( viz, of 16 s, ) is—12 F, 

+ of thoſe + ( viz. of 12 7. )is 8 5, or +l. 
whereby *tis maHiifelt that Fot 3 of 5 ].is equal to Fl. 

By this Rule a fraction or mixt number ot a 
lefſer name may be reduced to a fraction of a grea- 
ername. As it 35 pence be propoundedto be re- 
duced into an improper fraction of a pound fier- 
ling, the operation will be in this manner, vis, 
350r 7 of a peny is ; of 75 of 55 of a pound 
lterling , which compound traction will ( by the 
aforeſaid Rule _) be reduced to 5752 1. In like manner 
42 7% minutes of am hour are equal to #+ of an 
hour,for £75 ( that is 42 73 ) of 75 are cqual to $3 
(or inits leatt terms )E+. 

Here you may allo obſcrve, that when a com- 
pound fraction is one of the given terms in any 
queſtion , it is firſt of all to be reduced to a tingle 
fraction by the aforeſaid ſixteenth Rulc. 

AVII, Twoor more fra- Y. fad whole numbers, 


| Cons being given,there may which ſhall have the 


be whole nambers found, ſme reaſon as any fra- 
which (ſhall have the ſame @#4107s cr mix rumbers 


reaſon or proportion as the £7" 
|; fr2&ions 
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fraQions given,viz. When the ſraQtions given have 
unequal denominators, reduce them into <quiya- 
. lent fractions which ſhall have a common denomi- 
nator { by the 14th or 15th Rule of this Chapter ; ) 
then r:jeRing the common denominator , the Nu- 
merators ſhall have the ſame reafon or proportion , 
as the fractions firſt giver. | 

So + and & bring given, will firſt of all be 
reauced into their equivalent fractions Z& and 
| 36 ; then rejeGing the commen denominator 40, 
the Namerators 24 and 25 have the fame reaſon 
with and £ viz, As tis to 5 ſois 24to25: allo 
if the fractions 5 4 and 5 were given, there will be 
found 8, 16, and 32, whichare in the ſame pro- 
portion one to the other 25 the fractions given: 
Inlike manner, if mixt numbcrs be given , there 
may be whole rumbers found which thall have the 
ſame reaſon or proportion, as the mixt numbers 3 6 
5 +and 3 {being given, will be firſt reduced into 
the improper fractions ©; and *3 ( by the tenth 
Rule of this Chapter : ) alſo the ſaid £7 and £2 will 
be reduced into +: and 57 then rcj:Cting the com- 
mon Denominator 24, the Numerators 436 and 
87 will have the ſame reaſon as 5+ and 3 £, vis, As 
136 is to 87, fois 54 to3 5 :alſo 16 5 and 18 be 
ing given, there will be tound 33 and 36, which 
being divided by their common Diviſor 3-( found 
out by the third Rule of this Chapter ) will gin 4 
11 and 12 which have the ſame reaſox 'as 16; h; 
and 151 
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CHAP. XVIII. 


Addition of Vulgar Fraftions and 
mixt Numbers. 


I, Hen the numbers given to be added are 
V V fingle fractions,and have equal denomi- 


| nators, add ali the Numerators toge- 


ther, ſo is the ſum the Numerator of 79 «!! /ragle 
afraRtion , whoſe denominator is the 7" geo ke 
ſame with the common denyminator; Fad oak 
which new fraction is the ſum' of the denominators 
fra@ions given to be added. x 
So } and 4 being given to be added , their ſum 
will be found 4 viz. the ſum of the numerators, 3 
and 2, is 5, which being placed over the common 
denominator 9, gives 5: In like manner the ſum of 
theſe fraQtions } £ + and 2 will be found *7, which 
(by the 13 Kwle of the ſeventeenth Chapter ) will 
be found equivalentwnto 2 4 ſo that 2 þ is the ſum 
of the fractions given to be added. | 
Il. When the fractions given to TEAR 
be added have unequaldenominators, jj... bo 
they ure firſt to be reduced into fra- dinominacors? 
Rions of the ſame value, which ſhall | 
have a common Denominator ( by the fourteenth 
or fifteenth Rule of the ſeventeenth Chapter; ) and 
— they may be added by the firſt Rule of this 
pter, 
Soif 4 and 4 were given to be added, their ſum. 
will be found : 7+; for ( by the fourteenth Rule of 
| 2 >" 
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the ſeventeenth Chapter ) 34and + will be reduced 
into their equivalent fractions 42 
2:3 and 77, which having equal Denoe- 
- X minators may be added according 
| to the firſt rule of this Chapter, and 
IO ſo the ſum will be found x 7*: In 
9- like manner the ſum of theſe fracti- 
22that ie17% ONS; and ; will be ſound 1 4 Alſo 
| | the {um of theſe tix Fractions, 5+ 
1$3:T14, 33525. © »; after. thiy arc redauged to 2 
common Dencminator. ( according, to the latter 
Example inthe note at the end of the hfteenth Rule 
of theteventecnth Chaptcr. ) will be found 53%, 
that IS, b c ry 


ITT. When any of the fraQtions given to be ad- 
3 ded iS. acompound Fraction , ſuch 
Toe Additionsf compound fraction is tir{t, of: all to, 


_ compunnd fra be reduced into atinglefration (by- 


Fion.. 


. ._ the lixteenthRule of the ſeventeenth 
Chapter. )and:then you inay procced as before. 

So + and;'2; of 5 being given to be added, 
their ſum-will be found 5+ tor the compound fra- 
Qion © of * will (by the lixteenth Rule ofthe 17th 
Chapter )be reduced to; ( orinits leaſt-terms ); 
which added to the tingle traction 5 ({ according to 
the ſecond rule of this Chapter ) gives 5$.Here you 
may obſerve, that the tra&tions given to, be added 
in all the former caſes, are {uppoſed to befractions 
By: 'deinitini of Integers, which have one and the 
tion is. mus. ſame perticular denomination, viz, if 
the neme of one of the fractions given to be ad- 
any /ategergor | ded, be a fraction of a pound ferling 
E'S-..41 --. all the xeſt ought to be fractions of 4 
pound 


Chap.XVIII. Vitgar Fratfions. 153 
pound ſterling, and the Uke 'is to be underſtood 
of other denominations. 

I”. When fraQions of Integers To add fra&ivn: 
of diftcrent denominations are gi- - Imegeambee> 
vento beadded.they are ftirlt of all gator 
to be reduced intofractionsof Inte- | 
gers which ſhall have one and the ſame particular 
denomination ( by the ſixteenth Rule of the ſeven- 
teenth Chapter; and then they may be added by 
| the firſt or ſecond Rule of this Chapter. 
So if } of a pound ſterling , + of a ſhilling,and ; 
of a peny were given tobe added, reduce the two 
latter into fractions of a pcund fterliug -( by the 
lixteenth Rule of the ſeventeenth Chapter _) viz. 5 
of a ſhilling is + of 75 of a pound fterling,, which 
compound fraQion being reduced into a lingle 
fraction, gives 75213. Likewiſe £ ofa peny, is 5 of 
' 75 of 55 of a pound fterling , which compound 
fraction being reduced, gives 575% li, Lattly', 5 Ht 
7553 li. and 55517. being added according to the (c- 
cond Rmle of this Chapter , their ſam will be found 
$2522 or inits leaſt terras 23342 01, 

V, When mixt numbers are given tobe added , 


» >> 


] hnd firſt of all the ſum of the fra- En I, 
; Rions (by the tirſt and che ſecond Rule };14.. 

) of this Chapterz) then add the Integer 

1 or Integers ( it there be any found ) in the ſum of 
the fractions, unto the whole numbers, and colle& 
SK theſumof themas you were taught by the Rules 
c of the third Chapter. 

| Soif 3 £4 + and 16 + were wiven to be added , 
þ their ſum will be found 244% viz. the tum of the 
; fraftions + + and £ will be found ( by the ſecond 
, Rule of this Chapter ) tobe 1 4; an1 the ſum of the 
| 


L 2 whole 
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whole numbers 3, 4, and 16,is 23, unto which ad- 
ding 1 ( the Integer found in the ſum of the fracti- 
ons ) the ſum is 24 ; ſo that 24 3% is the ſum of 
the mixt numbers given to be added. 


CHAP. XIX. 


Subtrattion of Vulgar Fraftions and 
mext Numbers. 


Z F 7 Hen the numbers given are both fingle 
VV 


fraQions and have cqual denominators, 
ſubtract the leſſer numerator 
Tb: ſubtrafion of from'the greater, and place the 
fa ep > tg remainder over the common 
comnon denaminatoy denominator,lo is ſuch new fra- 
Qion the difference between the 
fractions given. 
Thus the difference between:the fractions 72 and 
77 is 54, which is found by ſubtracting the lefſer 
numerator 7 from the greater denominator 9, and | 
placing the remainder 2 over the common deno- 
minator #1 3 alſo the difference between the fraQi- 
ons 3x and 37 is ;+, that is, the fraction £7 exceeds 
21 DY 5% | 
1, When the numbers given are both fingle 
- fractions , and have not a common 
; Ho x Ss denominator , | reduce them into fra- | 
denominatery tions of the ſame value which ſhall 
| | have a common Denominator ( by 
theſourteenth or fifteenth Rule of the ſeventeenth | 
Chapter; ) and then find their difference by the lat | 


ule, | 
Rule . 


- 


So the Sirens between the fractions + and Z 


will be found 75 viz. reducing the fraQions given | 


into their equivalent fractions +5 and +2 which 
have- a common denominator , the difference 


ſought will be found 75 by the tilt Rule of this- 


| Chapter. Likewiſe 5 A 7] being ſubtracted from 77; , 
there will remain 7+5. 

ITT, When ore of the numbers TOS 
given is a whole number or a mixt = | evarus 64 
number , alſo whcn both of them Ke page 'ny 0 2 
are mixt. numbers , reduce ſuch vera &wl.. 
whole, or mixt numbcrs into an 
improper Fraftion cr Fractions by the tenth cr 
eleventh Rule of the ſcventeenth Chapter, and then 
the operation will be according to the tirit or (c- 
cond Rule of this Chapter. 

So7 + being given to be lubtractcd from 12, the 
remainder will be found 4 + viz. Firſt7 ; : will be 
reduced into the i improper Fraction **,, alſo 12 
will be reduced to *+, then theſe two improper fra- 
Rions +5 and *} will be rcduced into thcir cqui- 
valent fraQions +5 and ©£3( which have a common 
Denominator. ? Laftly, the diffccence between 
1:and*F is *f, Or 4+. Inlike manner 9 ; being 
given to be lubtracted from12 +, the remainder 
will be found 2 573 5 as by the ſubſc quent opcration 


is manifcſt. 


12 -& DB: ; HOU res 
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b 


oe6 Subtrattion of Book I. 
Alchough the three laſt Rules be ſufficient for 
all caſes in ſubtraFiou of Frafiions,mixt numbers,or 
whole and mixt; nevertheleſs the following Rules 
will be more expeditious in the ſubtraction of 
mixtnumbers,or whole and mixt, eſpecially when 
the Integers confilt of many places, as 5 will be ma- 
nifeſt by the operation, viz. 
IV. When a whole number is given to be ſub- 
traced from a mixt number, ſubtra& 
OO the ſaid whole number from the 
i. 4 whole Ineeger or Integers of the mixt num- 
number from ber ( as is taught by the Rules ot the 
a mixt num- fourth Chapter ) and unto the rc- | 
ber. mainder annex the fractional part of Þ 
che mixt number given, fo is the mixt number 
thus found,the remainder or difference ſought. 
LS As it 7 be given to be ſubtracted 
+8 from 24 +, the remainder will be 


- 175, as by the operation is mank 

37 s felt 
V, When a fraction is given to be ſubtracel 
from an Integer,ſubtract the Nume- 
2. A Frattion tor from the Denominator , and 


mg kt place that which remains over the 
Denominator , whichynew fraction 
thus found, is the remainder or difference ſought, 
So + being ſubtracted from an Integer, or 1, the 
remeataites' ns; Alſo 75 being fubtracted from 1. 
the remainder is 7%. | 
VT. When a fraction is given to be ſubtracted Þ 
trom a whole number greater Þ 
3e 4 Frattion frem (hin x, ſubtract the ſaid fr Þ 
a while rumbger gro as 
ter thes 8. dion trom oue.of the Integcrs 
| givcn{by che lalt Rule 3. ) fo the 
remaining 
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xemaining fra&ion'being annexed to the number of 
Integers Icflened by unity or 1, gives the remainder 
or difference ſought. 

Thus 7 being ſubtracted from 17, the remainder 
is 162 : alſo +7 being ſubtracted trom 39, the rc- 
mainder is 38 75. 

VII. When a mixt number is given to be fub- 
tracted from a whole number , fub- 
cra& firſt ofall ( by the filth Rulc of 4 4 mie 
this Chapter ) the fractional part of my from 
the mixt number from an Integer j,, EE 
borrowed from the whole number 
piven, and ſer downthe remaining fraction, then - 
adding the Integer borrowed unto the Integer or 
Integers of the mixt number, ſubtra& the ſaid ſum 
from the whole number given ( as is tavght in ſub- 
traction of whole numbers;) fo that which remains, 


together with the remaining fration before found, 


is the remainder or difference ſought. 

So if 977 be ſubtraQed from 50, there- 50 
mainder is 407+, as by the operation is 97: 
manite(t. 

VIII. When a frakion is given to be 
ſubtra&ed from a mixt number , and the 
faid fraction is leſs than the fractional part of the 
mix# number, ſubtract the leſſer 
fraction from the greater by the tirſi Gees + ng 
or ſecond Rule of this Chapter, then 7,,,,y., 1» th; 
the remaining fraction being annex- and the nixt 


by 


T 
407; 


—_ 


> A freftion 


'&d to the Integer or Integers of the Ru. 


mixt number , gives the remainder 
or difference fought. 
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So + being ſubtracted from 12 } the remainder 
is 12 #2 , as by the operation is manifeſt. 
124 * TIX, WhenafraQionis given to be ſib- 
© traced from a mixt number, and the (aid 
12 2: Fradion is greater than the fractional part 
ofthe mixt number, ſubtract the ſaid grea- 
ter fraction from an Integer borrowed from the 
taixt number ( by the fifth Rule of this Chaptcr) 
and add the remaining fraction unto the fraQional 
part of the mixt number ( by the firti or ſecond 
Rule of the eighteenth Chapter 3 ) ſo the Fraction 
found by that addition, being annexed to the In- 
tegers of the mixt number leſſened by an Integer, 
or 1» gives the remainder or difference ſought. 
Thus 3 being ſubtracted from 13 4, the remain- 
| deris 1x2 52, viz, ſubtracting £ from x ,the 


,.""J 


133 . remainder is F, which added to gives 
OF #3, which being annexed to 12 (the num- 
12 52. berof Integers in the mixt number lefſen- 


ed by 1 orunity ) gives 12 5} the remain- 
der ſought. 

X, When a mixt number is given to be ſubtra- 
Red from a mixt number, and the 
6, A mixt aum- fractional part of the mixt number 
ber ag to be ſubtracted,is leſs than the fra- 
nuntr, 7 2 tional part of the mixt nymber 
Rule. from which you are to ſubtrac,ſub- 
. tract the ſaid leſſer fraction from 
the greater ( by the firſt or ſecond Rule of this 
Chapter ) and ſet dowa the remaining FraQior': 
alſo ſubtra the lnategers of the Icſſer mixt number 
from the Integers of the greater ( as in Subtraction 
of whole numbers3 ) ſois the nfixt number thus 

fougd, the remainder or difference ſought, 


ww 
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So if 17 5 be given to be ſubtracted 


from 20 5,the remainder will be found 20 £ 
3 42,viS, ſubtracting + from £, the re- I7 + 
mainder is 5%; alſo ſubtraQting 17 from 3 22 


20, the remainder is 3. 


I 

- XI, When a mixt number is given to be ſub- 
tracted from a mixt number, and the fractional 
part of the mixt number to be ſubtracted is grea- 
ter than the fractional part of the mixt number 
from which you are to ſubtract , ſubtract the ſaid 
greater Fraction from an Integer borrowed from 
the greater mixt number ( by the fifth Rule of this 
Chapter ) and add the remaining fraction unto the 
ſractional part of the greater mixt number ( by the 
firſt or ſecond Rule of the 18th Chapter ; } ſo is the 
ſum tO be reſerved as the fractional part of the rc- 
mainder ſought 3 then add the Integer borrowed 
unto the Integer or Integers of the leſſer mixt num- ' 
ber , and ſubtract the ſum from the Integers of the 
greater mixt number ( as in ſubtraction of whole 
numbers3) ſo that which remains, together with the 


| fraction before reſerved, is the remainder or diffe- 


rence ſought. 


Thus if 20 7 be given to be ſubtracted from35%, 
the remainder will be found 14 22, vis. 
ſubtracting z from an Integer or F, the 354 
remainder is 2, which addcd to + gives 202 
45 , then adding the Integer borrowed unto Fro 

, It will be 21, which ſubtracted from 
0, the remainder is 14, ſo the remainder or 
difference ſought is 14 55+ 
When 


160 Muttiplication of Pookl. 
When you cannot clearly diſcern which is the 
greater of two fractions, having uncqual denomi- 
nators, reduce them into fractions of the ſame va- 
lue which ſhall have a common De+ 
To diſcern the yg minator ( by the fourteenth Rule 
49” a 2 of the ſeventeenth Chapter ) and 
then it will be apparent which of the 
two fractions is the greater. As, if it be dehired to 
know which of theſe two fractions £ and 75 is the 
greater, after they are reduced to 3+ and 37, it is 
evident that the former exceeds the latter by ;4. 


—_— 


CHAP. XX. 
Multiplication of Vulgar Fraf#ions and 


Mixt HUMBEYS. 


T. ww Hen the numbers given to be multiplyed 

are both lingle fractions, multiply the Nu- 

To multiph ſing! merafors one by the other and take 

Frafiog * the Product fora new numerator ;. 

alſo multiply the denominators one 

by the other,and the product is a new denominator, 
which new fraction is the product ſought. 

SO 74 and + being given to be multiplied , the 
produce will be found 4+ , for 7 multiplied by 5 
produceth 35 for a new Nymcrator, and 12 multi- 
plied by 8-produceth 96 for a new Denominator: 
alſo + and + bzing multiplied one by the other, 
the product will be found £5. Here you may ob- 
ſerve that in the multiplication of proper Fradi- 
04s , the product is always leſs than cither of the 
terms given , For in multiplication ſuch proportion 

| as 
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25-unity or I hath to either of the terms given, the 


ſame proportion hath the other texm. to. the pro- 
dud. x 


1I. When one of the numbers given is a whole 
number or a mixt number ; alſo 
when both of them are mixt num- 
bers,reduce ſuch whole number or 
mixt number or numbers into an improper fraQti- 
on or fractions by the tenth or eleventh Rule of 
the ſeventeenth Chapter, and then the operation 
will be the ſame as in the laſt Rule. 

S058 7 being given to be multiplied by 5', the 
product will be found 43 4; viz. 845 being redu- 
ced into the improper fraction *% : alſo 5 unto +, 
multiply 26 by 5 , the product is 130 for a new 
Numerator : alſo multiplying 3 by 1, the produce 
is 3 for a new Denominator , which new Fraction 
242 being. reduced ( according to the. thirteenth 
Rule of the ſeventeenth Chapter } will be 43 + 
the product ſought. In like manner 7 5 being mul- 
tiplied by 5 3, the product will be found 42. Here 
obſerve, that when either ofgthe terms given. is a 
compound fraction, it is tirſt of all to be reduced in- 
toa fingle fraction, and then the operation is as be- 
fore. 

Note 1. Sometimes, the work of Multiplication 
in Fractions may be very uſctully contracted by this 
tollowing Rule, viz. 

When two Fractions propos'd to be multiplyed 
( whether they be proper or improper ) are ſuch, 
that the Numerator of the one, and the Denomina=- 
tor of the other, may be ſeverally divided by tome 
common Diviſor without a remainderz you may 
take 


To mu [tiply mixt 
numbers. 


, "= 
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fake the Quotients inſtead of the ſaid Numerator 
and Denominator , and then multiply as beforc in 
the firſt Rule of this Chapter: As for example, if 
$ be to be multiplyed by 7 ; becauſe 6 the Nume- 
rator of the firſt, and 12 the Denomitator of the 
latter Fracion , being ſeverally divided by their 
common Diviſor 6 give the Quotients 1 and 2, I 
ſet theſe(or imagine them to beſet)in the places of 
6 and t2 3 by which exchange thereariſe 5 and + , 
theſe multiplyed one by the other ( according to 
the firſt Rule of this Chapter ) produce 7+ the deſi- 
red Produd of * into7+, in the ſmalleſt terms. 

Again, to multiply 55 by 5+ ; becauſe the Nume- 
rafor of the firſt Fraction and the Denominator of 
the latter, being each divided by 16 give the Quo- 
rients rand 1, Ifct 1 and 1 in the places of 16 and 
16; likewiſe becauſe 48 the Denominator of the 
firſt, and 3 the Numerator of the latter Fraction, 
being each divided by their common Divifor 3, 
give I6 and 1, I take 16 and rt inſtead of 48 and 3 3 
fo by thoſe exchanges there ariſe 55 and + , which 
multiplyed one by the other produce 75 , which is - 
the Product in the ſmalleſi terms made by the mul- 
tiplication of: * into( or by ) 77. 


2, To take any part or parts of a number pro. 
pounded, is nothing elſe but to multiply the (aid 
number by the Fraction whigh declareth what part 
is to be taken: ſo if you defice to know what is * 
of 320, multiply +*7 by Z, or 2 by +, and the 
product will be 200. In like manner * of 45 + is 
304. Allo; of 120 is 30, 


3-Sometimes the work of multiplication in mixt 
f numbers 
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numbers may be compendiouſly performed after 
the manner of theſe following examples. vis.if it be 
required to multiply 120 5 by 485, firſt multi- 
ply the whole numbers mutually,to wit,120 by 48, 


and place the particular produds orderly one un- 
der the other as in Multiplication of 


whole numbers;then multiply the ſaid ' 120 + 
whole numbers firſt given by the fra- __ 48 3 
ions alternately, viz. take 5 of 48 960 
which is 12,alſa take of 120 whichis 480 
60,and place the ſaid 12 and 60 order- 12 

ly to be added to the former particu- 60 


lar produdts:Laſtly,addalltogether,and $5, 
to the ſum annex the product of the 
two fra&tions, to wit in this example, the product 
ofthe Multiplication of 4 by $,which is 5, ſo the to- 
tal produdt required will be 5832 5, as you feeby 
the example in the Margent. In like manner,if 18 5 
be multiplied by 4o 5, the produc will be 746 5; 
and if 29 ; be mulciplied by 50, the produR will 
. be 1475,a5 you ſee by the examples following. 


ny. |. *|:-008 
a 
720 1450 
20 MY 5 EEE io 
nw 1475 
04623 | 


4. When a fraction is to be multiplyed by a 
number which happens to be the ſame with the 
Denominator,take the Numerator for the product ; 
ſo if this fraction + be propounded to be multi- 


plied by the Denominator 4 , the product _ 
c 
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be =, that is 3, which is the ſame with the Nu- 
merator 3. Inlike- manner if £ be multiplicd. by 
the denominator $, the-product is equal to 5 the 
Numerator: of the faid';. 


CHAP. XXI. 
Dzwifion of Vulgar Fraftions 


and mixt mumbers. 


L \ \ 7 Hen the numbers given are both ſingle 


fractions, multiply the Denominator of 


3%) bien of the Diviſor by the numerator of the 
Firgle Froffions: Dividend, and take the produt 
| for a new numerator : alſo multiply | 
the-rumerator of the Diviſor by the denominator I « 
of the Dividends and the produdt is a new deno- 1 
minators, which new-fraction is the quotient ſought, 
Soif # be given to be divided by 4, the quoti- 
ent will be'found: 3, > 9/2. multiplying 5 by 4 the i 
| pzoduct is 20 for a. new numerator, < 
3.)+. (22 alſo multiplying 3 by 9, the produtis WW 

\ 27 fox anew denominator, ſo is 35 the MW 1 

quotient ſought. in like manner if & begivento IF & 
be divided by: =; the quotient wil be found ke 
| 25 that is 2.72, a5YOu ſee in the Exam- 'q 

2) (45 ple: hereyou may obſerve, that in Di- ﬀ.1 
viſion by: proper fradtions, the quotient WW. d; 

is alwayes greater thanieithex-of the fractions given; I 0 
for in Diviſion, &thedivitor is:in. proportion toil iſ by 
or unity, fo is the divdend to the quoticnt. ; [/Þ am 
f I. When -- 
W__ 


( 
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IL When one of the numbers given is a whole 
number or, a mixt number 3 alſo when both: are 
mixt numbers, reduce ſuch whole number or mixe 
number or numbers into an- improper fraQion or 
fraQions, by the tenth or eleventh Rule of the ſe- 
venteenth Chapter, and then the operation will be 
the ſame as in the laſt Rule. 


So if 42 be divided by 7 Z,the quo- | 
tient will be found 5 4, for 7 Zand 42 7+) 42(_. 
will be reduced into theſe improper _ x )*2(25 
fraQtions *£ and #2, then multiplying ** ***f 

42 by 2,the produdt is 84. for a new 15)84(5% 
Numerator, alſo multiplying 15 by r, 
the produdt is 15 for a new denominator, ſo is i 
the quotient ſoright,which is equal to 5 2 ( as is evi- 

. dent by the thirteenthRule of the ſeventeenthChap- 
ter. ) In like manner, if 6 & be divided by 3 3, the 
quotient will be 1 44. Alſoif 5 5 be divided by 12 7 
the quotient will be 35. | 

Note, Sometimes the work of Diviſion in FraQti- 

- ons, may be very uſefully contracted by this follow- 
e I ingRule, viz. When either the two Numerators, 
, B or the two Denominators of the Fractions propo- 
s IF fed, can be divided feverally by fome common Di- 
e - MW viſor without a remainder,you may take the Quoti- 
, 
d 


” — QT v_— T7 WY OI 


ents inſtead-of the ſaid Numerators or Denomina- 

tors , and then divde by the firſt Rule of this 
- I Chapter : as for example, if ++ be to be divided by 
4 becauſe the Numerators 12 and 8 being. cach 
| divided by their common Diviſor 4 will give the 
- Quotients 3 and 2, I take theſe inſtead of 12 and 8, 
by which exchange there arife 5+ and +4,the for- 
- W-mier of which being — by the latter, (accord- 
' Fr- : . ing 
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ing to the firſt Rule of this Chapter ). gives 3+, 
which is the Quotient in the leaſt terms that ariferh 
by dividing +43 by #. 

Again, to divide *& by *53becauſe the Numera- 
tors 25 and 15 being feverally divided by their 
common Diviſor 5 give the Quotients 5 and 3,like- 
wiſe bccauſe the Denominators 8 and $ being each 
divided by $ give the Quotients t and 1, I ſet 5 and 
3 inthe places of the Numeratcrs 25 and 15 , alſo 1 
and 1 in the places of the Denominators 8 and $8, 
whence ariſe + and +3 Laſtly dividing + by +, 
that is 5 by 3, there ariſeth &, thatis 1 +, which 
is the defired Quotient of *5 divided by ©. 


©neft ions to exerciſe the Rules of Vulgar 
Fradions before delivered. 


®xeſt. x. The difference of two r.umbers is 1 12, Þ 
the lefſer number is 2 3,what is the greater ? Anſp, 
3 2, ( found by Addition.) | 


9. 2.What number is that, which if added to}; 
gives the ſum 833? Arſw.477 (found by Sabtrafiien,) 


Dueſt. 3. There is in three bags the ſumo 
321 721. viz, in the tirſt bag 5o £1. in'the fecoud 
407+ 1. what is in the third bag ? Anſw. 3031, 
( found by Adaition and SubtraGion. ) 


©-eft. 4. Two Merchants A and B, have ce 
tain ſhares in a Ship, the ſhare of 4 is 72 of the 
Ship, that of B 53 , what is the difference between 
their parts? Anſw, the ſhare of A exceeds tht 
ſhare of B by 555 (. found by Subrraffion. )) 


Ou 


- * 
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Dneſt, 5-- What is + of 130 3? 'Anſw. 815 
( found by Mvultiplication;) - 

' Qucſt, 6.-What number is that , which: being 
multiplied by + produceth:2 5.3? Anſe42 3:( found 
by Diviſion.;) 

Now follow«th: the doQtrine of. Decimal Frafions. 


4 C 
- _ 


| The Defrine of Decimal Fraftions. 
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CHAP. XXII. 


Notation of Decimal Fraftions.- 


Pee ——_ 


8 1 þ is hard to determine; «who was the firftthat 
-L brought Decimal Arithmetick to light,though 
it be a late Invention 3 but without doube it: hath 
received much improvement . within the *-compats 
3; Þ of a few years, by the induſtry of Artifts;| and now 
or.) ſeems to be arrived at perfe&ion.. The excellency 
| thereof is beſt known to ſuch as _ eh an of 
n 0! & --apply it to the practical part 'of the: 71 8%? 

col | Mabemaricks, and to-the Confru-: of Hicina ws 

+1, Þ Rionof Tobles, which depend upon: 4s 
ſanding or confiant proportions, ſuch are Trige- 
terbetrical Canons Tables fot computing, of compound 
cer + Intereſt , &c>.'in which caſes decimal pperations do 
f the afford ſo great help, that( in my opinion )many a- 
wet -ges have not produced a more- uſefull. invention. 
But it may be objected, that Decimal Arithmetick 
fax the moſi part gives an. imperte' ſolutivu to 
M 2 a Que» 


- 


wy : 


a queſtion. This 1 grant; yer the anſwer fo' given 
may be as uſefull as that which is exeQly true ; 
for in common affairs, : the loſs of 5572 part of a 
grain; or. of an inch,&c. to. wit,any/quantity which 
cannot be ſeen, is inconſiderable ; but:I 'could not 
be miſtaken, for inextolling Decimals I donot cry 
down Vulgar Fradtions, ſince experi- 
_— _ ence ſheweth that Decimal Frafions 
Simes WAIT  ax© corhinqby-abulat , yy being ap- 
plyed to all manner of queſtions + 

bout money, weight, &c. when indeed. many queltis, 
ons may be reſolved with much more facility by 
Vulgar Arithmetick, -as may partly appear by this 
Example, viz. at 91. —6 $,—8 d. the hundred | 
weightof Tobacco,what will 987 hundzed weight | 
colt? Anſw. 9212 1. which by the common Rule Þ 
of Pratice by Aliquot parts is found out in a quar- Þ 
tex off the time, that-will neceſſarily bexequired to 
work:it.hy Decimels, which atlaſt will give anim. Þ 
perfait aafwer 3, I might inſtance the like incor 
veniance divers: wayes, were it not for Joſs of time; F 
ſothat:ctha right uſc.of Decimals depends upon the Þ 


* TB Whien a.fingle ration hath-for 'its des 
\— *+** . Minator a.number.conlifting of +6t 
The diffhition* yojey i: the: extream place towats 
of a Decimal . | 4 
Foals; - i thelefiihangdy:and nothing but 2 Cj 

+...” +: Pbenor Cyphers. towards: the 

it is;: tmoxe; panticwady! called a Decimal : of thi 
kin arc theſe: that ollow, 7+, thar is five tenths 
755.favc hundredth parts; likewift theſe are det 
malſtations,” 75H, 5585, 74235 , ec. 

: If; A Decimal ti "ſ 


ion maybe exproſi wit 


$ 
[ 
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out the denomonator, By prefixing a point or cont” : 
ma before ( to wit, on the left we of )the nume- | 
rator, ſo75 may. be written thus, .5 or thus , 5, and 
Tos thus, .25 or thus ,25. 

IV. In Decimals when the Numerator confiſts 
not of ſo many places as the Dehominator hath 
Cyphers, fill upthe void places in the Numerator 
with Cyphers perfixed onthe left hand: fo 575 is 
written thus .o5 ; likewiſe 7552 thus, .ogo 3 and 


a 73224, thus, .o0205, likewife 5552, thus, .006. 

4 | V. In Decimals thus expreſt,the Denominator is 
1 | diſcoverable by the places of the Numerator: for 
w | ifthe Numerator conliſts of one place, the Deno- 
1 þ Pinaror conſiſts of 1 or unity with one Cypher; if 


of two places, the Degominator conſiſts of 1 with 
two Cyphers annexed ; if of three, the Denomina- 
tor conlifts of 1 or unity with three- Cyphers an- 
nexed : fo the Denominator of .25 is 100, the ; 
Denominator of .050 is 1000, and the Denomina- 
tor of .096 is 1000. 
VI. Cyphers at the end of a Decimal do neither 
augment or dimivilh the value thereof: 0.2, .20, 
:30O, .2000 are decimals , which have one and the 
ſame value,for 722 being abbreviated by the _ 
Rule of the ſeventeenth Chapter, will be made 5 
and fo will 7222 or 52222, 
VII. Wherefore Decimal fractions are eafily re- 
duced to a common Denominator ( which is a 
troubleſome work in YVulgar Fraitions; )for if all the 
Numerators of as many decimal fraGions as are 
given, be made to conſiſt of the ſame number of 
places, by anncxing a Cypher or Cyphers at the 
M 3 end 


SSD 
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end(thatis on the right hand: ) of ſuch Numerators 
as are defective, they 'will all be reduced to a com- 
mon Denomimtor, fo theſe Decimals.2, .03, .027 
( which fignihe 78, 555, 7553 ),may'be reduced 
into theſe, .200, .030, .027, which have a 10009 
fox a common Denominator. | 


VIII. The order of places in any Decimal pro- 
ccedceth from the left hand: to the right, contrary 
to the order of places*in Integers , which is from 
the right hand to the left: ſo in this Decimal 247, 
the figure 2 ftandeth in the tirſi, place ( being the 
outermoſt towards the left hand , and next to the 
point, ) the figure 4 ſtandeth in the ſecond place , 
and 7 in the third. Alfoin this Decimal .,0245, a 
Cypher ftands in the firft place, 2 in the ſecond , 4 
in the third, and 5 in the fourth. 

IX. Every placc in the Numerator of a Dccimal 
Fraction hath a peculiar Dcnominator or proper 
value, viz. the Denominator of the tirſt place is 10) 
of the ſecond, 1003 of the third, 1000, &c- fo that 
the firſt place of a Decimal ſignifies: tenth parts of 
an unite or Integer ; the ſecond place, hundredth 
parts of an Integer z the third place , thouſandth 
parts of an Integer, &c. Hence it is manifeſt , that 
this Decimal ,3254( every place thereof being con- 
fidered apart by it ſelf ) conſiſts of .3, .02, 905, 

.0004 {VIz.73,7525705807 555 0Which being redu- 
ced to a common denominator ( by the ſeventh Rule 
of this Chapter ) wil! give theſe, .3000, .0208, 
»©0F0, 0004 (to wit, 74222 =22.2;———L8 5 


9 I 00009 I0900*+10000910000 


all which colleRively make .3254 (or 7435 
X. In whole numbers, the tirti place above (that 
is on the left hand of f) the place of unjtics tignt- 


hes 
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kes Tens of unities 3 but the firſt place beneath, 
( that is on the right hand of ) the place of unities 
ſignihes tenth partFof x er unity, and is called the 
firſt place of Decimal parts, or place of Primes; 
likewiſe. the ſecond place aboye the place of Unities, 
fiznifies hundreds of Unities, but the ſecond place 
beneath the place of Unities fignifieth hundredth 
parts of I or unity, and is called the ſecond place of 
Decimals\ or place of ſeconds; fo that as the values 
of the places in Integers do aſcend in a decuple pro- 
portion from the place of Units towards the lefe 
hand, fothe values of the places of Decimals do 
deſcend in a ſubdecuple proportion beneath the 
place of units towards the right hand : viz, Among 
the places of Integers , every following place to- 
wards the lcft hand, is ten times the value of the 
next preceding place; But among the places of 
Decimal parts, every following place towards the 
right hand is one tenth part of the value of the next 
preceding place: all which will be evident by 
the following Table. © 
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ces of Decimal parts of 1 ( or uni- 
ſo the number on the left hand of 


Integers an 


A T able for the Nota 


In the foregoing Table you may obſerve, that 
the places of Integers or whole numbers are ſepa» 


rated from the pla 
tic ) by a point 3 
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the point exprefſeth 73285 Integers or unities, but 
che number on the right hand of the point expref- 
ſeth oaly 8237 parts 'of 1( or an Integer ) ſuppo- 
ſed to be divided into 10090 <£qual parts. In like 
manner this number 5 .8 fignihes 5 Integers and 
eight tenth parts of an Integer , and this number 


285 .$2 ſignifies 285- Integers ( or Unities ) and 
522 parts of an Integer. 


CHAP. XXII. 


Concerning the Redut7ion FA Vulgar Fra- 
Y 


tions to Decimal Frattions. 


I. | F the greateſt Integer of money,as alſoof weight, 
meaſure,&c.were ſubdivided decimally, to wit, 
a pound of Engliſh money into ten equal -picces of 
coyn, and every one of theſe into-ten other equal 
pieces, &c.and weights, meaſures &c. aſter the ſame 
manner; the dodrine of Arithmetick would be 
taught with much more caſe and expedition than 
tow it isz but it being improbable that ſuch a refor- 
mation will ever be brought to paſs, I ſhall proceed 
in direRing a courſe to the ſiudious for obtaining 


the frugal uſe of fuch Decimal fraRtions asare in 


his power. 

IL Foraſmuch as in Arithmetical queſtions, fome 
of the given numbers do for the moſt part happen 
to be fractions, a way muſt be ſhewd how to' re- 
duce a Vulgar Fraftion to a Decimal Frattion =_ in 

. ome 
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ſome cafes there is no need of this ReduQion; for 
example, a foot in length is vulgarly.- ſubdivided in- 
to 12-inches, 'an inch into 4 quarters, and cach 
' quarter; into 2 half quarters3 but a fat may as 
eaſily , and a great deal more commodiouſly be di- 
vided, firſt into ten equal parts, and then each of 
thoſe into ten other equal parts, and each of theſe 
into ten other equal parts 3 ( or at leaſt ſuch divi- 
fion muſt be ſuppoſed or imagined when it cannot 
aQually be made. )This foot in length (o divided,be- 
ing applycd to the fides of ſuperficial figwres, or of 
ſolids will at firſt light give the quantities of lines in 
feet and decimal parts of a foot ( as readily as a foot 
vulgarly divided will ſhew you how many feet, 
znches, quarters, and balf quarterr are contained in 
any line ) from whence the ſuperficial or ſolid con- 
#ent may be found in feet by multiplication only ; 
and how much this excels the v#lzar way , I ſhall 
partly manifeſt in the tifth Rule of the 26th Chap- 
ter. The like ſubdiviſion I would have to be made 

of a Jard, Perch, &c. 
T TI A fingle fraction, which is no decimal 
fraction, may be reduced into a de- 
_— to reduce  c5mal of the ſame value,or infinitely 

vulgar fras "HS 

iow to « 4:c5- near (for all vulgar fractions cannot 
mal fraftion, bcexadly reduced to decimals ) by 
the Rule of Three dirc& ; for as the 
Denominator of any ſingle fraction whatſoever, js 
to the Numerator thereof, fo is any other Denomi- 
nator to his correſpondent Numerat : Example, 
let it be required to reduce +5 into a Decimal, whoſe 
Denominator is affigned tobe r000,fay by the Rule 
of three, if the Denominator 8 hath 5 for a Nunte- 
rator, what will the Denominator 1000 ane 
a Nu- 
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2 Numerator ? Multiply and divide as: the Rulc of © 
Three dire doth require, ſo-will the fourth propoy- 
tional be found to be625, which is the Numerator 


ſoughtztherefore 5535 or .625; is a decimal fradtion + : 


*equal/in value to 5. Another Example, let it be re- 
quired to reduce 5753 intoa decimal frafiion, whoſe 
Denominator ſhall be 100000, fay by the Rule of 

three, if240 the Denominator give 7 for a Nume- 
rator, what will-the Denominator 100000 require 
for a Numerator ? Anſw. 2916 and ſomewhat more, 
but that which-the ſaid 2916 wants of being a true 
Numerator is leſs than 55555Hpart of an Integer , 
therefore the decimal frafion 55325 or 02916 is 
almoſt equal to 552,which 5753 cannot be exadcly xe- 
duced into a decimal frafion. The like will. happen 
in the reduction of moſt vulgar frations todecimals; 
in which cafe,the Denominator of the - decimal muſt 

* beaffigned to be ſo great, that what is wanting in the 

Numerator may be an inconfiderable value. * 


IV. Upon the aforeſaid ground, the known or 
zccuſtomary parts of Money, Weight, Meaſure,Time, 
&c.may be reduced to decimals ; for if you defire to 
know what decimal fratiion of-a pound ſterling is &- 
qual in value to one ſhilling , conſider firlt that 'a 
pound is the-Integer, and that 20 (billings arc equal 
to that Integer, therefore 1 ſhilling is 5% of a pound) 
row if we conceive one pound to be divided into 
100000 parts,v!z.if we afſign 100000 for theDens- 
minator of a decimal fraition, the Namerator will be 
- found by the laſt Rule to be 5000, fo that 555335 or 
205000 or .05{for cyphers at the end of a decimal 
arcof no uſe, as hath been ſhewn in the 6th Rule of 
the 22 Chapter )is a decimal: adlion of a pound,and is 
: ; ecxacly 
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JAly equal to 1 9. or 55 part of 'a'pound fierling, 
Inlike manner foraſmuch as 240 pexce are equal 
toa pound of Engliſh money,7 pence are 73 parts .. 
of a pound, .which freJion will be reduced into this 
decimal.02916 I:which is is very near equal to 554 
for it wants not 7555585 part of a pound. Morcover 
fince 960 fartbings arc equalto a pound Engliſh,one 
fartbing is 57% part of a pound, which will be redu- 
ced into this decimal' .oo104 I. very near 3 - but if ' 
you pleaſe to proceed near to the truth, you will 
find this decimal .00104166 &c. to anſwer a 
farthing, . and ſo by augmenting the Denominator 
with: Cyphers, you may proceed infinitely near, 
when you cannot attain unto the truth it ſelf, Af 
ter the ſame method may the vulgar' Sexagenary 
fratlions uſed in Aftronomy be reduced to decimals, 
for ſince a degree is uſually ſubdivided into ſixty 
parts called minutes .or primes a prime'or minute 
into (ixty parts called ſeconds; a ſecond into (ixty 
#birds ; athird into ſixty foxrths , &c. and con- 
ſequently a degree is equal unto 60 minxtes ( or 
Primes )or unto 3600 ſeconds, or 216000 third: 
or 12960000 foxrths, &c. It is evident that 7 
minutes ( or Primes) arc 7% parts of a degree, 
which by the third R#le of this Chapter may be 
reduced into the Decimal .1166 , &c. Alſo 29 
thirds are 57552 parts of a degree which may be re- 
duced into the decimal .000134, &c. Morcover, 


58 : 33: 14 :12, thatis, 5Þ Primes, 33 ſeconds, 
I4 thirds, and 12 fowrths may be reduced to a deci- 
mal in this manner , viz. redace them all into 
foxrths ( according to the ſixth Rule of the ſeventh 
Chapter )fo will you find 12647652 foxrtbs,which 

| . ae 
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are 22542552 parts of a degree, which vxlgar fration 
may be reducad into this detimat of a degreeto wit, 
975899,&c. ( by the third Rule of this Chapter.) 

This to the ingenious: will be a ſufficient light 
for the finding of, the Decimgls congruent to the 
| ſhillings, pencezand farthings which are nhdey a pound 
fterling 3 alſo the decimals of the known parts of 

Weight, Meaſure, Time, &c. as they are expreſt in 
the following Table, 'wherein you may obſerve, 
that moſt of the decimals'confift of 7 or 8 figures, 
yet in ordinary praRtice, you ſhall | have occafion 
touſe only the fartt five, and ſometimes fewer. 


i.e 


hepa nag 


OF 


Book: I.. 


? 


RE DUCTION. 


pence wit 


Decimal: 


| TITLE EOS 
of Engliſh tes Farthings. of a pound 
Integer being 0489583 
a Pound, -0479166 
PORE Dewepls a + hf 
WHHUAPSIOF 4a Þo 7 
mn len 0447916 
wi -94375 
2 .0427082 
on 10] .0416666 
.d 040625 
og | 20395833 
_— .0385416 
| a+ Site 9 body 
Gy ORR nn 5 0364585 
17 - +0354166 
{ 034373 
240 8] .0333333 
«0322916 
T 45. 03125 
3 . | 0302083 
5-25 7] .0291666 
+.2 028125 
3;-15 «0270833 
2,1 0260416 
05 6] .o2g5' | 
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1-0239583} 14-7 | 
.0229166 13-65 
. .021875 12|.6 
5 |.0208333 Iif.5s 
0197916 1O[5 
01875 545 
0177708 £4 
41.0-166666 71435 
$.915625 61.3 
«2145933 $125 
0135416 4(+2 
31.0125 3þ15 
0114583 28- * 
' Fo104166 1.05 
.CO9375 ! Decimals 
2/.0083333| Grains of an ounce 
(-007291Þ 23. | .0479166 
| [00625 22 | 0458333 
; 09. 0 2. oogzobg 21 | ,04375 
—_— " 0041666 20 | .04 16666 
3. Farth, 003125 19 | 0255335 
2, Farth, .o020833 13 0375 
1, Farth. , 0010416 17 |.0356800 
TABLET 1. a0 <OIIIINN 
Of Troy weight , the In- 15 | .03125 
teger being an Ounce, 14 | .0291666 
— I3 | ,0270833 
Peny Decimals of 12] .o25 i 
weights| au Ounce | 11 | 0229166 
19,95 10 ! .0208333 
18.9 9 | .01875 
17.85 $8 | .0166666 
16].5 7 | 0145833 
« 15\7$ a WW Ag 


$ 


Book T. 


[ 


I2].107142 


— 


— I 


' I T|.0982142| 
10|.0892857 
9|.0803571| 

81.07 14285] 
70625 | 
</0535714 
Of Averdupois great 5 DRE? 
weight, the Integer being 114.4 356 
an bundred weight, to  jedurs 
wit, Mu nent : 4 9 bb 
quarters of | aecimals 0 PRES CA 
q— Rrooren Ounees, 1 bundred, 
| - [5 15 [.0083705 
1\.25 14].0078125 
OE” | -imdale at ' 15]-0072544 
1 | P| ” 4 4 12|.0066964. 
| __Pounas,h bundred. 11{.0061383 
TSS IG 100055803 
4s .2321428 90050223 
$3].2332 642 | 6.004462 
24|,2142857 2.003 5063 
x 23]-2053J71 60033482 
8 22],1964285 ef 0027901 
[ ?01-097'5 40022321 
| #0117057 .14 3]-0016741 
T9]. 1696428 2]-0011160' 
18|.1607142 rh.0005580 
I7]-1517837 | aww mn mn —_ 
| rs nqabe7, | Lg rovh..; par mark 
15].13392 85 1 Oznce.| 1 bundre 
l 14-125 _ Facnp 
13].1160714 2|-0002790 
8 11.0001395 
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74B EET Iv. 6|.0234375 
Of Averdupois little 5|.01953125 

weight, the Integer being 4|.015625 
a pound. 3].0117 187 
decimals - 2].0078125 
Gum a pound, _11-00390625 
4 19] 9375 | quarters of |decimals 0 
- I4 875 a dram, 4 pownd, 
* » x3þ.S125 I .0029296 
I2f-75 OIgS31I 
11].6875 1] .0009765| 
10|.625 TAREET FE 
91.5625 Of liquid meaſures , 1b 
$1.5 Integer being 4 gallon. 
71-4375 © | decimals of 
c pe | Pints. 1 gals, | 
31-3725 7\ -875 
6 | 61.75. 
31-1875 5|.625 
21.125 4 5 | 
| 7]. 0625 
' [decimals of : 25 
[rems.  _ Ja pound, _ NG OI 
= 05859375] quarters q | decimals of T 
1-2546875 a pint. _a gallon, 
x 05078115 00575 
12].046875 . 0625 
_ x1].04296075] 1/.03125 
10].0390025 
$]-03515625 as 
$0309 
7\-92734375 
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"TABLET VI. | TABLETVI. 
Of - dry-meaſurer, the In-\Of long meaſures , one| 
| Aa, iron Drvarter, |Vard or one Ell being the 
IF decimals of* Integer. 2 
Buſhels. a quarter. lquarters of dicimals of 
Oe 71.875  Wryard or ups or 1 
61-75 el, _ ll. 
: 
| 5-625 ith 
| '-4018 | 2\.5 
| 31-375 11.25 
| 2-25 ; | decimals f 
1[.125 __} _ Nails.|1ya.orre 
decimals of © ae 
"Pecks a quarter. 1 ; i : J 
 3| -09375 1] .0625 
2] .0625 quarters of \dectmals of 
I) 03129 | |5 nail. |[0y2.orl F/ 
quarters ef | decimals of. 3 :04675 
a Peck, _ 1a quarter, 2(-03125 
- 3|-0234375 1101562 
21015625 | TABLET.F1l. 
1'.0078125 |Of the ReduTion of is 
| decimals of ches ,&c-t0 decimals,th 
| Pints. | a quarter, |Tuteger being a fc 
3 .oo5859 |length. 
2 003906 | decimals of 
T,,COI953 Inches. a foot, _ 
- 11 .,9166666 
10, .8333333 
= RT 5 4 HURT: 
[7 = 
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$1.6666666 [parts of a'decimals off 
7þ5833333 | dozen, a groſs, 
6.5 | 11{,076388 
5].4166666 10.069944 
413333333 | gonng 
3Þ25. | +05555$ 
2 $1665666 7.048611 
1|.0833333 6;.04.1666 

decimals of” 5.034722 
a foot. | 41927777 
0625 3020033 
.0416666 2].013888 
1|.0208333 |___ IL-006944 _ 
alf a quarter|.0104166 TABLET Xx, 
of an inch, | {Of Time, a day being the 
TABLE ET 1X, | Integer, = 
Of dozens,ghe Integer be-\ |decimals of 
ing a groſs. x] Hours. _]- day. 
TT ecimal-s of | 23|.9583333 
dogens. \a groſs. 22|,9166666 
I1þ91 66666 21 979 
10.8 2010333333 
9 ” <4" 19 7916668 
$1.6666566 18 75 
8 17-7003233 
Pk hs a 16,6666566 
5'.4166666 * 15 99 
33 T4|.5033333 | - 
: ——O4 13].5416566 
21].1666666 12 38 
8 T11.45933 
P 799909 10 41666 


Fe Table. 
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RELEES | 38|. 0263558 
8]. 3333333 © 39] 9256944]; 
712916666 ; $6.0249999| 
4.25 . = eG. 
. $1.2083333 41.0236LI1 
441666666 |} .« © 33] 0229166 
3|-125 . 32].0222222 
2/-0833333 © 31]-0215277 
11-0416666 30|,.0208333 
TT [decimals of 29].0201388 
Minutes. | day. _ . 
| $9,.0409722 | ns 
55 0462777 | 28 
71-0 33 
6 5288908 a: p: 
55]-0381944 22 
i 541-0375 DS | 
53 0368055 20! 
7 53|.0361111 xs 
| 54]-0354166 | 19. 
$9]-0347222, 17 
4$1-0340277 16 
48S 0333333 25 .0104.166 
N-0326396 14.0097 222 
46 -0319444 13 .0099277 
45103-2500 | 112\. 0083333 
44|-0305555 II 007638] 
| 43]-0298611 \ol.0069444 
42|.0291665 9100625. 
4 41].0284722 $].0034722 
: 40] 0277777 7|-0048611 
39 0270833: | . 004.1666 
NP NY 


0034734) 
h 
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"0 4þ002777p 
30020833 

2].0013 $85 

11, ©006944 


ee 


V. This Table aforegoing conſiſts of ten ſeveral 
Tablets,of which the tirli{intituled 
Evgliſh moxey contains in the firſt Tablet 1. of | 
column thereof the partjcular Fra- #9!/7 money. 
ions ( viz. the ſhilings, pence, and 7 
farthings ) ofa pound ſterling ; and in the othey,co- 
lamn the decimzls, unto which they may bereſpe- 
Qively reduced: Se in the fame Tablet .65 is the 
decimal, anſwerable to 13 5. ,0208333 to 5 4.and * 
003125 to 3 f:Likewiſe, .0485583 is the decimal 
of 11 4. together with 3 farthings 3. Alſo .03125 
is the decimal of 7 pence halt peny. | 

VI The next Tablet ( intituled Tr'y weight )con- 
tains in the firſt column thereof the | 
particular FraQions ( viz. the Pexty 2- Of Troy 
weights, and Graias)ofan ounce Tray, 418% 
and in the other their reſpective deci- 
mals: (0.6 is the correſpondent decimal. of 12 
peny weight, and .o020833 of 1 grain. Likewiſe 
025 is the decimal of 12 grains, 

VII The third Tablet ( intituled Averdupois 
great weight ) contains in the firſt co- By 
.lumn chercof the FraQtions ( viz. the 3: 0,00” 
Luarters, . Pounds , Ounces , and the _ hE 
Duarters of an Ounce) of an Hundred 
according to Averdupois weight, and in the other 
their proper decimals: fo .5 is the decimal of two 
quartersor haliahundred,. 1517857 of 17 pounds; 

N3 - .Jc033492 
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.0033482 of 6 Oances, and .0004185 the decimal 
of 3 quarters of an Ounce. | 
V III. The fourth ( intituled Averdupois litsle 
weight )ſheweth you the fraQions( viz. 
4 Of Aver- the Ounces, drams, and quarters of a 
upois little 4 , 
weickt, dram ) of a pound Averdupots, toge- 
ther with their reſpe&ive dccimals :; 
ſo the decimal of 3 Ounces is .1875, the decimal of 
9 Drams is,03515625 and the decimal of one quar- 
ter of a Dram is ,0009765. L 
IX, the fifth ( intituled Liquid meaſures ) hath 
the fractions ( viz. the Pints and quar- 
$.0f Liquid ers of a pint )ofa Gallon , and like- 
meaſures, Wiſe their ſeveral decimals : ſo the de- 
mal of 5 Pints is .625, and the decimal 
of two quarts or half a pint is .0625. 
 X. Theſixth(intituled Dry meaſures ) gives you 
the frations.( viz. the Baſhels , Peckg, 
6. of Dry quarters of Pocks and pints ) of a quar- 
meaſurcs- ter , together with their peculiar deci- 
mals: fo .375 is the decimal of three 
Buſhels, .03125, of one Peck, .0234375 of 4 ofa 
peck, and . 003906 of two pints. | 
X 1. Theſeventh( intituled Yards and E!ls ) of- 
fers you the fractions ( viz. the Quar- 
7: Of Long ters, Nails, and quarters of Nails ) of 
meaſures Yards or Ells, and their reſpeQive de-. 
* cimals: fo .25 is the decimal of one 
quarterofa Yard or Ell, .125 of two Nails, and 
046875 of three quarters ot a Nail. 
X11. Thecighth ( intitulcd Redutiion of inches, 
&c. to decimals of a foot ) preſents unto you the 
fraQions ( to wit, the Inches, quarters nd 
nalf quarter. of an Inch ) of a foot, fogrthet 
218%, | R we 
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6 


with their correſpondent decimals; fo ,4 166666 
is the decimal of 5 Inches , .0625 of + of an Inch, 
and .0104166 of + or half a quarter ot an Inch. 
XITI, The ninth Tablet ( int tu!ed Dozens ) 
yields you the Fractions ( viz. the 
Dozens and particulars ) ofa Groſs, 3. Of things 
a5 allo their reſpeQive decimals : fo 97027 Pied by 
23 is the decimal of 3 Dozen, and *** ©" 
048611 of 7 particulars. 

; XIV. The tenthand laſt Tablet ( intituled Time ) 
gives you the FraQtions( viz. theHours . 
and Minutes ) ofa Day : ſo .625 isthe 9g of Tine. 
decimal of 15 hours, .c375 of 54 mi- 
nutes, and ,co06944 of one minute. 

XV. When a ſingle Fraction of any of the pre- 
miſed Tablets is propounded to be 
reduced to a decimal, find it inthe The 'nſe of the 
firſt Column of the Tablet, unto p__ —_— 
which.it belongs 3 this done, juft a- ;, of fret: 
gainſt that Fraction ſo found, you fra&:0v5 to de- 
ſhall have the decimal required : fo cima!is 
I3 5. being propounded, taking the 
firſt prermiſed Tubler, tind 13 s.in the firſt Column 
of the Tablct of money, and jul} agiinſt the lame 
thirteen ſhillings, I 9bſerve .65,bcfore which having 
prefixed a point, and by that m-ans figned it for 


2 decimal ( according to the third Rule of the 22 


Chapter of this Book ) I conglude the fame .65 fa 
ordered, to be the correſpondent decimal of thir- 
teen ſhillings the fraction propcunded : In !tkxe 
manner .0229166 is the decimal of 11 grains in the 
Tablet of Troy weight ; and .0357 142 the decimal 
of 4 1b. in the Tablet of Averdupois great weight, 
Co 
m N 4 XVI, When | 
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XV I. When two or more Fractions are pro- 
pounded, and it is required to find a decimal <qui- 
valent unto the ſum of them, find the decimal of 
each of the FraQions given according to 'the HJſt 
Rule ; then adding together the decimals fo found, 
that intire ſum is the decimal ſought : fo 13 y.'5 d. 
being reduced to a decimal, is .670833 3 for the 
decimal of 13s. is .65 , and the decimal of 5 4, 
.020833, which being added together ( by the ſe- 
cond Rule of the 2 4th Chapter of this Book ) a- 
mount to.670833, viz, the decimal which repre- 
ſents 13 F. 5 4. the Frationpropounded : In like 
manner the decimal of 9 peny weight, and 13 
Grains is .4770833, and the decimalof 5 C. 19 1b, 


7 Ounces 15 .67354, &c. | 


13% 65 
5 4, 020833 
670833 
9 Þ. W. 45 
13 gr. 027083 
477083 
<4 $: 
19 1b. «16964. 
7 ounc, 00390 
e67354 


And here as you ſee meer Fractions reduced, fo 
likewiſe may*the Fractions of mixt numbers be re- þ 
' duced todecimals; forexample, theſe numbers 97 
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Ib. 7 ounces + Þ- dramms. Tem of 67 Gallons *Þ 2 + 
pints. tem 28 Quarters, ©, Bathels and 2 4 Pecks, 
after reduiRion are 97 4891, 67 ,7r87 ,”ahd 28 
,078 I, | 


97+4375 67 .625 28.0625 
.0JO7 ©937 _»O156 
.0009 — —_ 

— 67 .7187 28. 0781 

97-4891 | 


| Again 22 * yards, 3 * Nails; Item 36 Grofs, 3 
Dozen and 5 particulars , being redaccd', are 22 
$7031, 36 42847. 


22 .5 
1875 36.25 
0156 0347. 
22.7031 36.2847 


XVIT. Whena decimal is propounded to know 
what Fraction it repreſents, fearch : 
the fame decimal +in the'fecond Co- 3-0 gg 
Jamn of the Tablet,untowhich itbe- #g/,5%* 
longs, where if you tind it expreſly, 
the number juſt againſt it inthe firſt Column is the 
fration you look for : ſo .65 ( repreſenting -the 
fraQtion of a pound ſterling ) being given, lhind 
it in the ſecond Column of the Tablet - of Money , 
and over againſt it in the farſt Column hnd 13's, 
which is the fraction repreſented by .65, the deci- 
mal propounded. In like manner 3 .025 ( repre- 
ſenting.3 ounces and .025 of an ounce Troy) be- 
ing propounded, the number rcprecſcnted by it, is 
; Ounces, © p.w. 12 grains. 

" XVIII, When in the ſecond Column rf the 
| 1 ablct, 
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Tablet, unto which you are dire&ed_., you cannot 
preciſely find the decimal propounded, ſearch that 
which being leſs , «comes neareſt unto it, and take 
the number that anſwers unto it in the firſt Co- 
lumn for the greateſt fration of the number 're- 
quired : then deduQting-the decimal fo found out 
of the decimal given, find likewiſe the remainder, 
as another decimal , and take his correſpondent 
number for the next fraction of the number re- 
quired : and fo proceed in that order, till you have 
diſcovered the intire number repreſented by the 
decimal propounded. | 

Example: .6739 being propounded, I demand 
the fraQtion of a pound ſterling repreſented- by its 
the decimal in the Tablet of money , which being 
leſs comes neareſt to .6739 is .65, whoſe corre- 
ſpondent number inthat Tablet is 13 , which are 
the ſhillings of the number required; then ſub- 
traQing( by the 1 Rule of the 25 Chapter of this 
Book ) .65 out of .6739, the remainder is .023g, 
and the neareſt decimal inthe ſame Tablet to .023 
is .0208, whoſe corxeſpondent number is 5, whic 
are the pence of the number required : laſt of all 
deduQing ,0208 out of .0239, the remainder js 
.0031,which gives you in the firſt Column 3,being 
the farthings of the number required: So that I 
conclude the intire fraction repreſented by the 
decimal. .6739, is 137-54. 3f. 


| . 67391. ſterling. 
Subtrail 12 s. - Wh 

AE .0239 A 
Subtrad 5 4. ji, 


$f ——n—nrg031 
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. Talike manner 7 .359 C. being reduced by the 

Tablet of Averdupoir great weight is 7% C. 12 1b, 4 
ounc. And 94..58 Ib.reduced by the Tablet of Aver- 
 dupois little weight is 94 Ib g ounces and 6 drams. 


SubiraQt 1 quarter —— ! Ex . aig 
"| «30g 
Subtradt 12 1b, —,107 
4 0%, — —,OO2 
94.58 1b. 
Subtrai 9 02. 55 
6 Drams. _— 


CHAP. XXIV. 
Addition of Decimal Frattions. 


IL T* O ſuch as well underſtand the Notation cf De- 

I cimal fradiions all the varictics of their Name 
ration,to wit, Addition, SubtraJion, &c. will be as 
calie as the operations by whole numbers ; theres 
fore he that would be a good Proficient in Decimal 
Arithmetick,, muſt throughly underſtand the 23 
and 23 Chapters aforegoing., 

IT, Whendivers decimal fraQtions are given to 
be added togetherx, they muſt firſt ofall be orderly 
placed qne under another according to the do- 
drine of their Notation. So if theſe Decimal fra- 
Qions, to wit, .125, 439 and .7 were given to be 
added, they mult be written down thus; 

125 
39 
7 
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or if you will have the ſame number of places to 


be in all the decimals given, without altering their 
values, they may be written thus, 
125 
+390 
700 
Not thus, 
125 
» 39 
AW: 


—_— 


For the Figures or Cyphers , which are of like 
degrees or places muſt be ſubſcribed dire@1y one 
under another:, vis, tenth parts or primes mult be 
written down direQly underneath' tenths ; alſo 
bundredth parts or ſeconds muſt be placed under 
bundredth parts, as youſce in the firſt Example, 
where .3 or three tenth parts in the ſecond decimal 
ſtands direaly under. .1 or one tenth part in the 
firſt decimal ;' likewife .7 or ſeven tenths in the 
third decimal ftands directly under the tenths in 
the former, and ſo of the reſt. | 

Inlike manner, when mixt numbers, which con- 
fiſt of Integers and decimal parts are given to be 
added, due reſpe& muſt be had of their ſubſcripti- 
on one under another: fo if theſe mixt numbers , 
to wit, 32 ,056, 7. .O7, and 1 .g were given to + 
be added, they muſt be written dawn thus, 


32 ,056 
7 07 
I -9 
TIT. Having placed the decimals and drawn a 


line underneath in manner aforeſaid, add them to- 
| gether, 
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gether,beginning with the outermoſt rank towards 
the right hand ( as hath been tauight in Additionof 


whole numbers of ene denomination: in the third 


Chapter +) ſoif the decimils in the firſt Example 
of the ſecond Rwle of this Chapter were given to be 
added, I firſt ſubſcribe 5, which is all that ſtands in 
the firſt rank-towards the right hand , then pro- 
ceeding to the ſecond rank, I ſay 9 and 


2 make 1x , wherefore I write down 1, 125 
which is the exceſs of 11 above 10,and 59 

for the 16 I carry 1 in mind to the ws 
next rank, ſaying I in mind added to 1.215 


7 makes 8, which added to 3 and 1 make 12,where- 
fore I write 2 which is the exceſs of 12 above 10 
under the line, referving 1 in mind for the 10,then 
I prefix a point before 2 , which ſtands in the firſt 
place of decimmalszand on the left hand of the point, 
to wit in the place of Units or firſt place of Ihte- 
gers, 1 write down 1 ( being the 1 in mind_) which 
done, I find that the ſum of the Decimale given is 
1.215, that is, one Integer ( whether it be a Perch, 
Yard, Foot,&c. Jand 73+ parts of an Integer,as you 
ke inthe Example. In like manner theſe mixt num- 
bers 32.056;7-07 and 1.9 being given to 

be added, their 'fum will be found to be 32.056 
41.026, that is,441 Integers and 5532parts _ 7.07 . 
of an Integer,as you-ſee in the Margent; 1:9 _ 
more Examples for the learners exerciſe 41,026 
are theſe, 


65 24-7 503.75 
O28 0.35 ©.32 
-©3 5.26 ___ ©.12 
705 30.31 — $0419 


CHAP, 
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CHAP. XXV. 
Subtrattion of Decimal Fraftions. 


H Avirg firſt written down the greater ofthe 
ewo numbers given ( whether it be a whole 
g number, mixt number,or decimal ) and the 
: "3 leſſer underneath the greater, according 
7+ to the dirc&ions in the ſecond Rule of the 
053 24th Chapter, Proceed as you are taught in 
SubtraRion of whole numbers (by the Rules of the 
4th Chapter: ) ſo if this decimal fraQtion 784 were 
Sfven to be ſubtracted from this decimal .837, the 
remainder will be .053,that is 755 parts of an Inte- 
ger;in like manner it this mixt number 

ed : ©99 78 .919 were given to be ſubtracted 
12222 from 2 95 -094, the remainder will be 
210.175 216+*2£.incach of whichexamplesyou 
may obſtryc that 1o is bortowed as often as need 
requires, according to the Rules of SubtraQion of 
whole numbers.of one denomination: Note allo, 
when the decimals in both the numbers given con- 
fit not of the:fame number of places, that decimal 
which is defe@ive in places towards the right hand, 
mutt have the-void places filled up with cyphers, or 
at i: « yphers muſt be ſuppoſed to be annexed : o 
it thts decimal .04338 be given to be ſubtracted 
"eoda irom this ,65, the remainder will be 
=o 48 found to be .60662, and the Work will 
i. - ftand as inthe Margent, where you fee 
24 the three void places are ſupplied with: 
cyphers, and then the operation is as in whole 
wumbers,by borrowing * © as often as the lower h- 
gr: 


yl ow $a Fy uW a hes. De Hh a oe =_ = 
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gure cannot be ſubtracted from theupper. More 
Examples of SubtraQion- of Decimals are theſe 
following. . | 


2404338 37- $394 
.65 0.104 3 
23 439338 36.896 044 


_— 
——— 


"CHAP. XXVI. 
Multiplication of Decimal Fraftions, 


L\ X 7 Hen two numbers are given to be multi- 
plied,and are both mixt numbers,or both 


- . decimal ſracions, or one of them a whole number, 


and the other adecimal or mixt number ( which 
are all the caſes that can happen ) there is no ne- 
celſity of writing them down preciſely one under 
the other as in Addition and SubtraGiion, for the 
product or number ſought in Multiplication de- 
pends not upon any regular placing of the two 
numbers given:ſo if this mixt number 56.3 were gi- 
ven to be added to this mixt number ed 
1. 30526, they ought to be written _- 305 
one under the other, as you ſee ( ac- d gh DR 
cording to the ſecond Rule of the 24th Chapter; ) 
but if they are to be multiplied one by the other, 
they may be written thus, 


I.30526 
56.3- 


pn OI —_— 


IT. In any of the Cafes whici may happen in 
Multiplication of Decimals, multiply the numbers 
givenas if they were whole numbers , then cut off 
always from the produvQ by a point, comma, or 

line 
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line, ſo many places towards the right hand, a? 
there are Places.of decimal parts in bath the num- 
bers given to be multiplied ;'that done , the figure 
or figures ( if any happen to be }) on the Yft-hand 
of the Gid point or line of ſeparationdath- feclare 
the Integer or Integers-in the the product,and thoſe 
on the right handof the point are decimal parts 
of an Integer : fo if this mixt number 56 .3 ( that 
is, 56 Integers atd 772 of an Integer ) be given to 
be multiplicd by this mixt-number x 39526, -the 
product will be found 73 .486138, that is, 73 
Integers and 753525 parts ofan Integer ; for hay 
ving choſen that to be the Multiplicator , which - 
will cauſe leaſt work, and ſubſcribed it under the 
Multiplicand ( to wit, $6 .3 underneath 1.30526) 
I proceed accogding to the Rules of Mulciplicati- 
on of whole aumbers,ziz.having drawn a line un- 
derneath the nambers given, I multiply all the 
Multiplicand,to wit, x .30526, as if it werea whole 
number, by 3 the firſt multiplying tiguze, and ſub- 
2 Ss os. {cribe the produd thereot, which is 
3 - 391578 underneath the line, and 

PE 3 4 proceeding, in Jike manner with the 
39157 other multiplying figures 6 and 5 at 
783156” 1,1 tind the cotal of the particular 
_652630 products to be73486138 3 and be- 
731486138) c4uſe there are 6 places of decimal 
parts in both the numbers given ( to wit, 5 places 
of parts in the muJriplicand, and 1 place inthe mul-. 
tiplicator ) I Eut off 6 placcs tothe right hand from 
the total hetyre produced, fo will it ſtagd- thus 
273\486138:; wherefore 1 conclude that the truc 
-produd is 73 7555535 or 73 .486138, that 1s, 73 
Intcgers.and aluicl ; otan Integer la 
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' multiplicand ( the multiplicator con- 


| Inlike manner, if this mixt number 246.25 (that 
is 246 742+ ) were given to be multiplied by 35 In- 
tegers, the true product will be found $618 .75, 
that is 8618 Integers and 52+ parts of an Intc- 
ger, as you fce by the operation + 

Margent, where you may obſerve that 246.25 
two places are cut off from the total 534 
number produced of the multiplicati- += — 
on, towards the righthand, becauſe 123 125 
there are two places of decima's in the 973875 


lifting of Integers only ; ) but if there 8618[75 
had been. decimal parts alſo in the 


|. multiplicator, fo many more places ſhould haye 


been cut off, as was ſhewed in the firſt Examole. 


Again, if theſe two decimals.87 and .9 (. to wit 
712 and 73 Jwere given to be multiplied one by the - 
other, the true product will be found to 
be: 783 that is 545+ parts of an Integer, +.87 
as you ſee in the Example , where you 9 
may obſerve that the product is a tra. ——— 
Rion only ; ſor after 3 places(being the .783 


- number of places of declmals in both the 


numbers given to be multiplicd J are cut off to the 
right hand, there remains no Integer on the left 
hand. | 
II. When the Muitiplication is finiſht, if there 
ariſe not ſo many placcs in all as ought tobe cut 
eff by the ſecond Rale of this Chapter ( which may 
often happen when the produtt is a fraction 3 ) in 
luch caſe, a5 many places as are wanting, ſo many 
cyphers muſt be pretixed to the produt on the left 
hand thereof, and then a point muſt be prefixt 
| 'Þ] to 


218. 


Multiplication of 


toſign the product ſo increaſed for a decimal : fo 


0375 
05 


«001875 


theſe decimals .0375 and .05 be- 
ing given to be multiplied one by 


the other, I multiply. 375 by 5, | 


and there ariſeth 1875 : now ac- 
cording to the ſecond Rule of 
this Chapter, I ſhould cut off 6 


Mes 


5-525 
.0026 


places to the right hand, and here 
are but 4 in all ; wherefore I pre. 
fix two Cyphers, to wit, as many 
aS there are places wanting, and 


+33150 
11050 


then pretixivg a point , the true 
product will be .001875 or 


«0143650' 


To5E325,  Inlike manner it this 


Io0000000® 


mixt number 5.525 be multiplied - 


by this decimal 0026 , the true 
produ& will be. found to be 
0143650. (or 75553255 ) as you 


may ſce by the operation in the Margent , where 
one eypher is prefixed to the numbers ariting from 
the total Multiplication to diſcover the true pro- 


_ dud. 


IV. Dccimal parts of an Integer may be redu- 


To reduce deci» 
mals to+- the - 
known parts of 


the /nteger, 


ced to the known or accuſtomed 
parts of fuch Integer by Multiplics 
tion only,for if the decimal fraction 
given be multiplied by that number 
which declareth how many known 


parts are equal to the Integer , the Product gives 
the number of known parts required : So this de- 
cimal fraction of a pound tterling, to wit, .8687 /, 
being propounded, I multiply it tirft by' 20( the 
number of ſhillings contained in a pound ). and the 


produtt gives 17 fhillings and .3740 parts of: 


ſhillings; 


Book f ? 
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ſhilling 3, which decimal .3740 being multiplicd 
by 12-( the number of pence 

in a ſhilling } produceth 4 8687 Þ 
pence,, and .468. parts of a 20 
peny.z .laſily, multiplying — 
488 by 4 ( the number of Shil., 1713740 


farthings , which make a 12 
peny.') the *produdt gives x 

farthing and .952 parts of a 7480 
farthing, which are vety 3740 


near in. value to another 
ſarthing, fo it appears that Pence 414880 
,$687 parts of a pound fier- 4 
ling are 17 5. 4 4.2 f. very | 
near. Aﬀter the ſame man- Farth. 19520 
ner ,a decimal frafiion of any 

Integer whatſoever may bereduced into the known 
or accuſtomed parts of ſuch Integer. 

A briefer way to value auy decimal part of a 
pound of Exgliſh money, without J 
_ of a farthing may be this,viz. Abrief qt gens 
the figuxe (if any happen )in the *?* "ue 2 
fr place of the TN being . c— 
doubled gives. ſhillings 3 alſo if moneys 
there be 5,or a figure greater than 
5in the ſecond place, one ſhilling more is to be ad- 
ded to the former; lalily, when 5 is taken from 
the figure in the ſecond place, if every unit in the 
remainder be accounted as ten, and the figure in 
the'thisd place as unities , theſe tens and units 
takenas one number and leſſened by 1 give the 
number of farthings , which with the ſhillings be- 
fore found declare the value of the decimal pro- . 
pounded ; likewiſe it the tigure in the ſecond place 

SS ( when 
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( when any happens ) be Iſs than 5, every vnit in 

ſuch figure is to be acounted ten as before :b In. 
the decimal before mentioned, to wit, 86871, the 
figure 8 in the firſt place being doubled' gives 16 
ſhillings, alfo becauſe 5 4s contained in 6 which 
flands in the ſecond place, one ſhilling 'more is to 
bz added to thie aforeſiid 16 ſhillings, which will 
now be made 17 5s. that done, the remainder of the 
f3id'6 aſter 5 is ſubtracted, to wit, 1 being eſteemed 
a5 1O, and added to 8 ( which ftands in the third 
place, and to be eſteemed as units ) gives 18, from 
which abating 1, the remainder is 17 farthings or 
4 penceand a farthing; ſo that the value of the 
f:iddecimal .8687 1. is found as before to be 17 
thillings 4 pence 1 farthing. After the ſame manner 
this decimal of a pound of Exgliſh money, to wit, 
+319 1. will be reduccd to 6 thillings and 18 far. 
things or 6 ſhillings 4 pence 2 farthings , which 
wants leſs than a farthing of the exact value of the 

dccimal .3191. | 

V. Having explained all the cafes in Myltiplica- 
tion of Decimals ;, I (hall here give 
S'e the gurſii» the learner a tallte of their excellent 
73 — "ew uſe , by lome familiar queſtions, 
Coy ter of the Whereby it will be evident , that 
Afrpendixs what is often times performed by 
| many tedious Maltiplications and 
Diviſions in the vulgar way, is effe&<d for the molt 

p:rt by one or two Maltiplications in Decimalc, 
The firſt Example may be this: ſuppole there isa 
certain picce of///ainſcot in form a refangled paralle- 
1»gram commonly called a long ſqrare,whoſe breadth 
is 3 yards, * of a yar4.1 nail and \ of a-1zil; and the 
tngth 6 yarar, and }; of 2 ya>d, the queſtion is to 
; | Know 
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know how'many ſqua#e yards are contained in that 
piece of, Wainſcot ; here becauſe it is defired that 
the ſuperficial content may be given inyards,the parts 
ofa yardas well in the breadth as'in the lergth of ” 
the Vainſcot,which ate before expreſi by the accu= + 
ſtomed parts of quarters.zails,&c. muſt be reduced 

| intodecimal parts of -a yzrd , which arc as catie to 

be found by a yard ſubdivided decimally, as the 

common parts of quarters and nails are found by 

a yard vulgarly ſubdivided : but for want of a 


| 

| 

yard ſubdivided decimally, this Redudlioz may be 
; performed by the ſeventh Tablet of the precedent 
; Table of Redudjion., viz. looking into the ſaid Is- 
7 blet, right againſt + of a'yard, I finde 

r this decimal 75 

k Allo the decimal correſpondent tO2 0625 

- YL O——————— C 

- « And: the decimal of +5-of a rall&,015625 L 


: : The fum of thoſe three decimals), $81 23 
ve Wherefore the breadth of the 

nt Wainſcot 'in yards and'dccimal parts 73. 828125 
5M. > < 

at Again, the decimal of half a yard 

by is .5 , wherefore the *length of thep6.5 _ 
nd Wainſcot is mw 

ot The length and breadth being 


multiplyed one by the other produce 


F the ſuperficial content, therefore the > 24.8878 125 
x number of ſquare yards required 
( is —_—_ 


the Wherefore I conclude that 24 ſquare yards and \ 
ſomewhat more are containcd ' in' that piece of 
03 Wainſcof, 
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Wainſcot ; and it is evident by the firſt place of the 
:cimal,;that what is above 24. yards is more than 
75 butleſs than 52 of a ſquare yard; or more ftriq- 
ly, it is more than £3, but leſs than 7£3 of a ſquare 
yard; but by takiog all the places in the decimal 
you have the exa& anſwer to this queſtion;becauſe 
the common parts of quarters, nails,and quarters of 
nails may be always exaRly reduced into decimals, 
but that ſeldom happens in other things 3 never- 
theleſs, albeit by decimal operations you cannot 
always hit the mark, yet you may come as near it 
35 is poſſibly to be imagined , and that with much 
more eaſe than by vulgar computations in que- 
ſtions of this nature, as will appear by com- 
paring the precedent 0- 
Y. 9g. it. 4. #, pcration with the com- 


3—3— 1—1. mon way of working 
6--. . here in yourview,viz.the 
— 3 yards, 3 quarters of 
15 ayard, 1 mail, and ; 

$ * ot a nail ( which ex- 

— preſs the breadth betore 

GI mentioned ) muſt all be 
4 \ reduced into quarters of 


— 4ails by the ſixth Rule of 
245 quarters of uails, "the ſeyenth Chapter 3 fo 
there will be found 245 

quarters of Nails , as you ee by the operation. 
Apain the 6 yards and half which expreſs the 
iength aforeſaid , muli likewiſe be reduced: into 
quarters of Nails by the aforeſaid Rule ; fo there 
wiil bc found 415 quarters of nails of a yard, 4s 
you fce by the operation... 


5 
) 
c 
$ 


J 
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104 
«4 


ee 


416 quarters of nails.” 


Then multiplying the breadth and length one by 
the other, towit, 245 by 416, the product will 
give 101920 for the ſuperticial content of the 
piece of Wainſcot in ſquare quarters of nails of a 
yard ; now theſe ſquare quarters of nails of a yard 
muft be reduced to ſquare yards, and the readieſt 
way to perform that, is to find firſt of all how ma- 
ny quarters of nails of a yard are contained in one 
yard in length, viz. ſince there are 16 nails in a 
yard, there are conſequently 4 times 16 quarters of 
nalls, to wit, 64 quarters of nails in a yard in 
length; therefore 54 multiplied by 64 produceth 
$f une Keen of nails ina yard ſquare 3 
laſtly, I ſagHy the Rule of three, if 4096 ſquare 
quarters of nails of a yard give 1 yard ſquare , how 
many yards ſquare will 101920 ſquare quarters of 
nalls give ? So will the anſwer be found 24 3$% 
yards, which is the ſame with 24.8828125 before 
found by the decimal operation { for 35% is equal 
to the decimal .8828125, as will appcar by redu- 
cing them to a common denominator by the four- 
Q 4 tcenth 
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teenth Rule of the ſeventdenth Chapter. ) Now I 
Jeave it to the Reader to judge, which of theſe two 
wayes is the more expeditious, and fo let hini take 
which liketh him bet. | 
Ex2mple 2, There is a ſquared piece of Timber | 
terminated at both ends with equal long ſquares, 
viz. the breadth of the piece of Timber is 1 foot 5 
inches 3 quarters of an inch, and 1 half quarter of 
an inch; the depth or thickneſs is 1 foot 3 inches x 
quartcrofan inch,and 5 or half a quarter of an inch, 
and the length of the piece is 11 fect 10 inchcs,and 
3 quartersthe queſtion is how many ſolid or cubi- 
cal feet are contained in that piece of Timber ? The 
Anſwer may be found by decime] Multiplication in 
manner following, viz. Foraſmuch as it is defired 
that the ſvlid content may be given in feet, the 
parts of a foot as well in the breadin, depth, and 
length, which are before cxpreſt by the accultorned 
parts of inches, quarters, and half quarters mult be 
reduced into thedecimal parts of a foot, which are 
as calie to be tound by a toat ſubdivided decimally, 
as the other common parts by a toot vulgarly fub- 
divided ; but for want of a foot ſubdivided deci- 
mally, this Redudion may be performed by. the 
eighth Tablet of the precedent Table of Redudiion, 


Vi2zs 


, 
The decimal correſpondent to 5 n- ; 
hee ic 410 
TIES IS- an 21 i 
The decunal of + of an inch is ——.062 


The decimal of halt a quarter of =; * 
Infh j—————-—— FDDIRH gk FRO 
The fum of thoſe ; decimals is 458 
Wheretor2 the breadth o' th PUE'Þ, \C8 

pf Timber iy ——— op For 


In 
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In like manner the common parts of inches, tc. , 
in the depth or thickneſs ot the piece of Timber 
will be reduced by the ſaid Tables, into theſe deci- 


. mals, Viz. 


The decimat eorrefpondent to 3 inches is—-.25 


The decimal of 5 of an inch is -O2 
The decimal of half a quarter of an inch is—.oz 
The ſumof theſe 3 decimals'is .28 


Wherefore the depth or thickneſs is--—— 1,28 

Again.the accuſtomed parts of inches, &c in the 
tength of the. piece of Timber will be reduced ts 
theſe decimals, vis. 


The decimal of 10 inches is —, 833 
The decimal of 3:of an inch is .062 
The ſam of thoſe 2 decimals is — $95 


W herefore the length of the piece 15-——11.895 

- Now if the breadth depth and length. be mwulei+ 

plied continually, the laſt produ& js the ſolid con- 

tent required, vis. 1 .4$8 multiplied by 1 .28 pro+ 

: duceth 1.90464, which multiplied by 11.895 pro- 
duceth 22.65, &e. wherefare I conclude that. 22 
ſolid Feet, half a foot, and ſomewhat more than 
| halfaquarter ofa foot are contained in that picce of 

: Timber; | 


Example 3. How many EquinoGiial degrees are 
correſpondent unto 136 dayes,21 hours and 40 mi- 
#utes ? The Anſwer is found by multiplying 'the 
time given by 360, for as 1 day is to 360 degrees,fo 
136 dayes,2 1 howrs,and 40 minntes.to the EquinoTi- 
al degrees required ; but firſt the 21 bowrs and 40 
minutes muſt b2 reduced to decimal parts of a day, 
by the tenth Tables, thus, 
In | The 


n - 
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» + Thedecimal of 21 hours is — 875 
- The decimal of 40 minutes is ———-—.02777 
\The ſum of thcſe 2 decimals is —-90277 
Therefore the time ts mm S—136.90277 
Which being multiplied by 360 : 
produceth - ©49254 99 Gecs 
Wherefore I conclude, that 49284 .99 or very 
near 49285 Equinodtial degrees are correſpondent 
unto 136 dayes, 21 hours, and 40 minates, which 
was required by the queſtion. 


—_—_— 
: * 


CHAP. XXVII. 
' _ Diviſion by Decimal Fraftions. 


FA [ N any of the Cafes which may happen in Di- 

EZ ' viſion, if the Dividend be greater than the Di- 
viſor,” the quotient 'will be either a whole number 
or elſe a mixe number; but when the Dividend is 
6 than the Diviſor, the quotient muſt neceſſari- 
ly be a fraction; for a leſſer number is contained 
in a greater once at the leaſt , buta greater is not 
contained once in a leſſer. | 

1T.Sometimes the Dividend , whether it be 2 
whole number, .mixt number, or decimal fraction, 
is tobe prepared by annexing a competent number 
of cyphers thereunto, to make. room for the Divi- 
ſor:lo if 32 .5 were given to be divided by 17 .325 
the Dividend 32 .5 muſt be increaſed with cyphers 
at pleaſure after this manner 32 . 50000, &c. Like- 
wiſe if t wzre given to be divided by 360, the Di- 
vition 


va. hy 
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viſion cannot be made till the Dividend I © be in- 
creaſed with cyphers', which being annexed, the 
Dividend will fttand thus 1.000000, 8%, Here note, 
that the cyphers annexed in manner aforeſaid do 
ſupply places of decimal parts, and will be uſefull 
in diſcovering the quality of the quotient accor- 
ding to the fourth Rule of this Chapter, | 


ITI. After the Dividend is prepared by annex- 
irg cyphers, when occaſion requires ( as in the laſt 
Rule, ) all the places thereof muſi be eſteenied as 
one whole number ( to wit contiſting of unitics.or 
Integers: ) and fo is the-Diviſor to be efteemed 
whether it be a decimal fraGtion or mixt number; 
for inall caſcs the Divilion mult be performed in 
every' reſpec according to the Rules of \Diviſion 
of whole numbers in the ſixth Chapter. ' Soit this 
mixt number 326 25 wete-given to be divided. by 
this mixt number 12.3,you muſt divide in the fam 
manner;as.when you divide 32625 Integers by 123 
Integers. Alſo if this decimal ,8356 were given to 
be divided by this decimal .o5, you are to divide 
inthe fame manner, as when youdivide 8356 In- 
tegers by' 5 Integers and after the quotient- is 
found, the degree ar place of the firſk figure which 
ariſeth in the quotient muſt be inquired: after ; 
viz, you mult know how far ſuch firſt figure is di- 
ſtant from the place of units, to the -end that the 
pointor line which is uſed to ſeparate between the 
place of unities ( or tirſt place of Integers ) and the 
firſt piace of decimals may be duly placed : This 
is the only knot in decimal Divifion , and may be 
relolved by the following Rule, viz, 


IF. 


223  . . Drvifion of Book T. 
IV. In any of the Caſes which may happen in Di- 
ES viſion of decimals , th? firſt figure 
Agprers) Ruſe which ariſeth in the Quotient, will 
quality of thh be always of the ſame place or de- 
guotient inall gree with that figure or cypher of 
Eaſes of $2141 the Dividend,which at the firſt que- 
de Sg ſtion ſtandeth oyer , or at leaſt be- 
; longeth unto the place of units in 
the Diviſor. To illuſtrate this Rule I (hall give Ex- 
amples in all the principal caſes and firfiYet a mixt 
number be given to be divided by a mixt number, 
viz. Let it be required to divide 172 .5 by 3 4746: ' 
here ( according to the ſecond Rule of this Chap- 
ter }) the Dividend muſt be increaſed with cyphers 
at pleaſure, fo will it ſiand thus 172 .500000, &c. 
then Diviſion being made according to the Rules of | 
Diviſion of whole numbers in Chapter 6,the Quo- 
tient ariling will be 4604p, &c, 


3 +746 ) 172 .500000 ( 46049, &Cc. 


Now it remaineth to ſeparate the Integers in this 
quotient from the decimal parts; to perform which, 
I ſubſcribe the Diviſor 3.-746 orderly underneath 


3-746 ) 172 .500000 ( 46,049, &c. 
34746 


the firſt Dividual 172 .50 ( being that part of the 
Dividend whereof the tirtt queſtion muſt be asked ) 
or aticaſt I imagin the Diviſor to be ſo ſubſcri- 
bed, and ſo I find that the figure 3 which ſtands in 
- the place of Units in the Diviſor will be placed 
under 


he 
|) 
l- 
in 
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onder 7, which is the place of tens (or ſecond place 
of Tntegers )in the Dividend 3 wherefore' by the 
fourth Rule before given, I conclude that the firſt 
figure arifing in the quotient muſt Hkewiſe ſtand 
in the place of tens ( or ſecond place of Integers ) 
and conſequently the next place on the right hand 


. muſt be the place of Units ; ſo it is evident that the 


ſeparating point or line muſt be placed between 
thre tigure 6 and © in the quotient, that done, the 
true quotient is found to be 46 .049, &c. to wit, 
46 Integers and 773 parts of an Integer,and fome- 
what more: for 46 5523 is lefs than the true quoti- 
ent, but 46 5543 is greater than itz and therefore 
albeit, after the aforeſaid Divilion of 172, 500000 
by 3.746 is ended, there will bea remainder,to wit 
446 which ſeems to be greater, yet here it is leſs in 
value than 555;part of an Unit or Integer ,and if to 
that remainder you annex another cypher and 
continue the Divition, you will proceed nearer 
the truth and not miſs 75555 part oft an unit of the 
true quotient, and in that order you may proceed 
infinitely near, when you cannot obtain the quo- 
tient exactly by Diviſion of Decimals. 

' Example 2. Suppoſe this mixt number 2 .34 be 
given to be divided by this mixt number 52 .125 
C where you may obſerve that the Dividend is lefs 
than the Diviſor ; ) tirſi(as betore } annex cyphers at 
pleaſure to the Dividend , to make room. for the 
Diviſor, then the diviſion being proſecuted as in 
whole numbers,at lepgth theſe figures will aſe in 


52 .125 }) 2 43490000 (:0448,&c. 


2, 125 
; the 
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the quotient, to wit, 448 : and to the endthe de- 
gree or quality of thc tirſt figure 4 may be difco- 
vered, I ſubſcribe the Diviſor. 52 .125 under the 
firſt dividual 2 .34000 ( for fo far the firſt queſtion 
did cxtend- in the Diviſion )and thereby I find that 
the figure 2 which ſtands in the place of units in 
the diviſor will be ſeated under 4, which is in the 
ſecond place . of decimals ; wherefore 1 conclude 
that the firſt figure ariſing in the quotient mult al- 
ſo ſtand in the ſecond place of decimals, and' con- 
ſequently the firſt place of decimals ( which is next 
on the left hand to the ſecond ) muſt be ſupplied 
witha cypher 3 fothat if acypher be pretixed on 
the left hand of 4 , and then a point placed before 
that cypher, the quotient will at-length be diſco- 
vercd to be.0448,&c.or 75*** and ſomewhat more 
that is to ſay, 55ZEZ is If. than the true quotient, 
but 75485 is greater than 1t; and if you will proceed 
nearer the truth, you may continue the diviſion, as 
is directed in the firſt Example of this Rule. 


Example 3.Where a whole number is divided by a 
decimal fraction, viz. ſuppoſe 82 Integers were gi- 
ven to be divided by this decimal .056 ; After cy- 
phers arc annexed to the dividend at pleaſure, and 


056 ) $2: 00000 ( 146428, &c. 
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the diviſion proſecuted as in whole; numbers '( to 
wit, 8200000 being divided by 56-) theſe figures 
146428 will ariſe in the quotient; now to the end 
the degree or ſeat of x , the tirſt figure in the quo- 
tient may be known, I ſubſcribe the Divjſor .056 
under the firſt dividual $2 ( for fo far did the firſt 
queſtion in the diviſion extend; ) and becauſe the 
diviſor is leſs than unity , I ſupply the place of u- 
nitsby a cypher or © prefixed on the Icft hand of 
the point of ſeparation in the diviſor alſo I pre. 


.056 ) 0082.00000 ( 1464 28,&c. 


0.056 


fix cyphers before ( to wit on the left hand of ) the 
Integers in the dividend to repreſent a (ſuccefſhon 
 ofplaces of Integers ( for the order of places in 
Integers is from the right hand towards the, left; ) 
then I find that the cypher or o which repreſents 
the place of units in the diviſor , doth ſtand under 
that cypher, which repreſents the fourth place of 
Integers in the dividend (as you fee by the Exam- 
ple 3 ) wherefore I conclude that the tirſt figure a- 
riſing in the quotient muſt alſo be ſeated in the 
fourth place of Integers, and conſequently the 4. 
firſt places in the quotient will be Integers, and 
the reli a decimal, fo that the true quotient is 1464 
Integers, and 72Z parts of an Integer, and ſome- 
what. more, viz. 1464.28 is ls than the true quo- 
tient, but 1464.29 is greater thanit. 

Example 4, Suppoſe this decimal .0125 be given 
to be divided by this decimal .5 ; 
aſter divition is finiſhed accor- .5.) .oi25 (25 
ding to the Rules of divition of j 
whole 
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whole nurnbers { to wit after 125 is divided by) 
theſe figures 25 will ariſe in the quotient 3 now to 
diſcover the degree or feat of 2 the firſt Figure in 
the quotient, I ſubſcribe the diviſor .5 under' the 
 hr(tdividual.o12, and having 

3) 0125 (.025 (as inthe laſt Example)prefixe 
edu cypher on the Kft hand of 


0.5 the point of (ſeparation in the . 


diviſor, to denote or repreſent 
the place of units, I tind that ſuch cypher or place 
of units doth ſtand under the figure 1, which is ſea- 
ted in the ſecond place of decimals in the dividend, 
wherefore I conclude by the Rule, that the firſt h-- 
gure whieh ariſcth in the quotient muſt alſo be in 
the ſecond place of decimals, and therefore pretix- 
ing a cypher to ſupply the firſt place of decimals, 
and putting a point before that cypher , the quoti- 
ent is at length diſcovered to be .025 or 7555- 
Example 5. Suppoſe this decima}.8564 be given 
tobe divided by this .oe8, firſt T annex cyphers to 
the dividend at pleaſure, then proſecuting the di- 
vilion as in whole numbers, to wit dividing 
856400 by 5,the quoti- 
008 ) $56400( 107. oFo ent ariling is 107050, 
now to diſcover the 
degree or place of 1 , the firſt figure in the quoti- 
ent, I ſubſcribe the diviſor .008 under the tirit dt- 
vidual.6, then prefix 
CCS )o00.85640(107,05 a cy pher to ſet forth, 
or (upply. the placeot 
O, 008 units in the diviſor , 
alſo I pretix cyphers 
to repreſent places of Tntegers in the dividend 
that done, I find that the cypher or © which fſup- 
plicth' 
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under the cypher which is ſeated in the third 
place of Integers in the dividend 3 wherefore I con- 
clude by the Rule, that the firſt figure arifing in 
the quotient muſt be alſo in the third place of In- 
tegers, and conſequently the three firſt places in 
the quotient will be Integers , and the reſt a deci- 
mal, ſo that the true quotient is 107 .05 or 197 
L00? 

Example 6, Let it be required to divide this de- 
cimal fraction .73952 by his .323 firſtdividing 
73952 by 32 as it they were whole numbers,the fi- 
pures ariſing/in the quotient will be 23 It. Now to 
dikover the quality or value of the ſaid figures 1 
ſabſcribe the Diviſor .32 under the firſt dividual 
73s then prefixing a = FX | 
pher as well on the leſt .32)0. 2 (2.311 

. hand of the dividexd, asof wy or th 
the diviſor. ſo ſubſcribed (or O 32 
imagined to be ſubſcribed }) 
| 8 aforeſaid, to repreſent the place of units in each 
| ofthem, I find the cypher or 0,which ſupplieth the 
pace of units in the diviſor, to ſtand under the -o© 
whiclf repreſents the place of units in the drwidend; 


4 wherefore I conclade by the preceding fourth 
P Rule,that the firſt figure ariſing in the quotient will 
£ (tand in the place of units , and conſequently the 
In following places of the quotient will be.a decimtal 
1, | fQion,(o that the true quotient is 2 :3'1.1 Or 273350 
f 6 P , ' 

: The reaſon of the foregoing fourth Rule will appear 

Be | From the following Conſiderations, 

_ # |. - k | OIICETY 1. F- 

th Hs | RE 


w» 


4 -” " 
—_ % 


plicth the pace of units in the diviſor, doth ſtand. 
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T. If the Produtt of the Multiplication of two 
numbers be divided by one of them, the quotient. 
is the ſame ' with the other number: As, if 
269.0625 ,the produQtof 14.35multiplyed by18.75, 
be divided by 14.35, the quotient will give 18.75, 
TI. IftheDiviſor be multiplied by the firR figure 
in the quotient, the Product is the firſt number to 
be ſubtracted trom the Dividend ( being the ſame 
with the 17ſt particular product in the multiplicati- 
on of the two. numbers that produced the Divi- 
.dend; ) and every particular place of that produ& 
is of the ſame degree with that figure or cypher of 
the Dividend , which {tands over ſuch particular 
place when the ſubtraction is made 3 For a figure 
of one degree { or place )cannot be ſubtrafted from 
_ a figure of a different degree ; As inthe laft -menti- 
oned Example, the work whereof is here in view; 
ithe diviſor 14.35 being taken as in a whole nun- 
ber and multiplied by 1, the tirlt 6gure in thequo- 
tient produceth 1435, which muſt be conceived to 
conſiſt of the ſarze degrees as are in 269.0 in the 
Dividend ,, from which the (aid produ@ is to bt 
ſubtracted, and therefore the ſaid product 14351 
realty but 143.5, as you may ſee by the aſt part 
cular produc, in the multiplication of the mixt 
number 14-35 by 18.75, 
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14435 
18.75 
7175 
| roſ045. 
) 114\80 
14315 
14-35) 269|.0625 (18.75 
x 143] 
f | 
r | 125156 > 
e 114|80 
vt a 
i- | 10/762 
'; no 4g 
N- 
0- 7175 . 
to 7175 j 
the < i 
be : O Y 
_ ' II. And therefore tg diſcover the degree of the 


ixt | firſt figure in the quotient, is nothing elſe but to 
find out the degree of that tigure, which multiply- | 
ing the figure or cypher in ary particular place of 
the Divifor, will produce the ſame degree as that 
figure or cypher in the Dividend is of, which ſtands 
over, or at leaſt belongs unto ſuch particulax-place 
of the-Diviſor, at the, firſt queſtion ; becauſe the 

(|, Gegice produced muſt be ſubtracted from the like 
degree above it, 


JAD - 


h 


P 2 IF. Now j 
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1V. Now awong many Rules that might be gi- 
ven to diſcover the degree of the firlt hgure in the 
quotient, and conſequently the degrees of all the 
reſt , the preceding fourch Rule of this Chapter 
is ſufficient,namely , The hrſt tigure which ariſeth 
in the quoticnt, is always of the fame place or de. 
gree with that figure or cypher in the 'Dividend, 
. which atthe firſt queſtion (iands over, or at leaſt 
belongs unto the place of units in the Divifor : The 
reaſon is , becaule it a figure ſtanding in the units 
place of the Diviſor be multiplied by (or doth mul- 
tiply )) a tigure of the ſame degree with that degree 
in the Dividend, which at tbe firſt queſtion belongs 
to the ſaid units place of the Diviſor, the firſt place 
in the produGt ſhall be of that degree alſo, whether 
it be of Integers or decimal partsz and conſequent- 
ly the reſt of the places in the ſaid product ſhall be 
of the ſame degrees with their correſpondent de- 
grees ( or places in the Dividend, as they ought to 
be, to the end that due Subtraction may be made 
( according to obferv. 2. ) | 
So in the Example before given, the firſt figure 
7 in the quotient, (hall be of the degree or place of 
Tens, becauſe if the figure 4 ſtanding in the units 
place of the Diviſor 14 .35 be multiplied by Ten, 
to wit, the degree which the figure 6 in the Dt 
vidend is of that belongs to the (aid 4 at the hiſt 
queſtion, it will produce four Tens., to be (ubtra- 
ted from the faid tix Tens : In like manner if a hi 
gure in the place of units be multiplied by units, 
the firſt place in the produd ſhall be units ; it by 
tenth parts of an unit, or Integer, the ficlt place in 
the produd ſhall be Tenths, &c. 
Having explained all neceſſary Rules in Diviſion 
| - concerning 


Book 1] 
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conceening decimal fractions, I ſhall give a taſt of 
| their excellent uſe, by the two following queſtions 
| and then conclude this Chapter. . x iy 
| Queſt. 1. A Merchant bought of go!d Plare 356 
ounces, 13 peny weight, and 15 grains for 'Ko 
| pomnds ſterling, the queſtion is what he paid for an 
| ounce 5 Anſwer 31, —55.—7 d.very near. The ope- 
ration by decimals may be after this manner, viz. 
By the ſecond Tablet of Redxion p 
| the decimal of 13 peny weight is F 3 


! The decimal of 15 .grains is 03125 _ 
$ The ſum of thoſe 2 decimals is——-68125 

- Wherefore the quantity of Plate 

in ou#ces and decimal parts of an ounce >356.68125 


: Then by the Rele of three I ſay , if 356 .68125 
- | ounces colt 1160 pazerds, what 1 ounce 5 Here *tis 
evident that if I divide 1160 by 356 .68125, the 
quotient wiil give the value of an ounce, to wit, 3 


252 pounds, or 3 pounds, 5 ſpiliings and 34. very 


c 

on 

s 356.68125 ) 1160.0000000 ( 3.252,&c. 

\ 

- Deſt, 2. Suppoſe the length of the Tropical year 

t'B (or the ſpace of time wherein the Sun running 

| through the whole Ecl:prick circle , conliſting ot. 

| 360 deprees.is returned to the ſame Eqrinocial or 

| Solftitial point from whence he departcd )) to con- 

J | fitof365 dayes,s hours,and 49 minutes,the queliion 

0 isto know the Suns mcan or equal motion for x 
G&y,to wit, what part of 360 degrees the Sun moveth 

- ina whole day ? The operation by decimsls,thus, 


P 3 By 
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the decimal correſpondent to 5 bours>.,2083333 
” 


By the tenth Tablet of n= 


The decimal of 49 minutes is ———.0340277 
Wc ſum of thoſe decimals - — ,24236i0 
Wherefore the time giventin days 
and decimal partsof a = Is - : [7 65-2423610 
Then by the rule of three, if 365.242361 dayer 
give 360 degrees('or a total circumference; ) what 
will z day give ? Here if I divide 360 by 365 
-242361, the quotient will give the diurnal motion 
required, which will be found . very near .98564, 
&c.or 7355+ parts of a degree, which decimal being 


Io0000 


reduced into the common Sex4zenary parts (by the 


fourth Kale of the 26 Chapter ) will give 59—8, 
&c. and ſuch is the Suns diurnal motion very near, 
according to the aforeſaid ſuppoſition of the 
length of the Tropical year. 2 

I ſhall here add the vulgar Sexagenary reſolution 
of this queſtion , that by comparing both: wayes 
together , the excellency of decimal Arithmetic in 
calculations of this nature may be the more perſpi- 
CL1Ous. | 
The aforeſaid queſtion being ſtated according 
to the Rule of three will ſtand thus, 


dayes homrs degrees day 


It 365: $3 49 360 I 


The firſt term in the Rule muſt be reduced into 
minutes ( by the ſixth Rule of the ſeventh Chapter;) 
jo there will be found 525949 minutes; , 


. 


int 
lee 


koy 
beir 
to t| 
the 


whi 


$ 6X5 


feen! 
the 
theſe 
bim 
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D.  " 


$25949 - minntes., 


Likewiſe the third term 1 day muſt be reduced 
into mznutes, which will be found to be 1440,a5 you 
ce by the following operation. 


1 Day or 24 hours. 
60 


. 1440 minutes 


' Then multiplying the third term by the fecond, 
towit 1440 by 360, the product is 518400, which 
being divided by the tirſt term 525949 (according 
tothe note in the ninth Rae of the 16th Chapter ) _ 
the gaotient will give £43422 parts of a degree, 
which fraction being reduced into the accuſtomed 
Sexagenary parts ( by the ninth Rule of the ſeven- 


teenth Ghaprer ) will give as before 59 : g, &c. for 
the Suns mean diurnal motion 3 now which of 
theſe two wayes is the more expeditious I leave to 


him who is verſt in both to determine. 
Wk vs CHAP. 
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CHAP. XXVIIL. 
The Rule of three diveft in Fratt ions, 


I. O repeat ſuch things as have already been 
| declared in reference to the detinition of 

this Rule, as alſo to the due placing of the 3 given 
numbers, would be ſuperfluous 3 and if reſpeQ be 
had to the Rules of Maltiptrcation. and Diviſion in 
fradtions. delivered in the20, 21, 26 and 27 Chap- 
ters, the working of the Rule of three direct in fra- 
&ions 35 well vulgar as decimal), is the ſame with 
that in w hole numbers, 2jz. multiply the ſecond 
number by the third ( or the third by the (econd,) 
and divide the product by the firſt number, fo the 
quotient is the fourth number ſought; to wit, the 
an(wer ot the queſtion. 


Otherwiſe thu in Vulgar Fraftions. 


Multiply the Denominator of the firſt number 
by the Numerator of the ſecond, alſo multiply that 
produc by the Numerator of the third number, 

and reſerve this Jaſt product for a new Numera- 
tor; again multiply the Numerator of the firft 
number by the denominator of the ſecond, alfo 
multiply this produ@ by the Denorainator cf. the 
third number, fo ſhall chis 1aft produ& be a new 
Denominator 3 laſtly , the new fraction ( whoſe 
Numerator and Denominator is found as afore- 
faid, js he ſeurth number ſought, which, if it be 3 
-ropex 
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proper fraQion , may ( if occafion- require ) be re- 
duced Into the known parts of the Integer (by che 
ninth Rule of the ſeventeenth Chapter ; ) if an in«- 
proper frad&ion, it is to be reduced into its equiva« 
lent whole number or mixt number , by the thir- 
tcenth Rule of the ſeventeenth Chapter. 

Example, It + of a yard of Velvet be fold for + 
of a pound ſterling, what ſhall 5 of a yard cofi? An 
ſaver 3% For 14.5. 97 d. For according to the Rule F 
multiply the Denominator 4 by the Numerator 2, 
and the produd is 8,this 8 I a- | 
gain multiply by the Nu- y. {[. y. BF. 
merator 5, and the produf? 4——j——i— (22 
gives 40 lor a new Nume- | ; 
rator : moreover I multiply the Numerator 3 by 
the Denominator 3,and the produt which is 9 F 
again multiply by the Denominator 6, fo the aft 
produtis 54 for a new Denominator z wherefore 
I conclude that #2 is the fourth number ſought, 
wich it it be reduced ( according ta the ninth Rule 
of the ſeventeenth Chapter ) gives 14 7. 9## 4. (or 
9 7 4. ) for the Anſwer of the queſtion. 

IT, When any of the three given numbers is a 
whole number or mixt number, ſuch number muſ 
firſt of al be reduced into an improper fraQtion 
( by the tenth or eleventh Rule of the ſeventeenth 
Chapter )to the end that all the three given numbers 


, may be 3 fraQtions: moreover if aſter ſuch Redu- 


Qion, the firſt and third numbers be not fractions 
of Integers of the ſame particular denomination , 
ſuch of the ſaid numbers which is of the lefſer de- 
nomination, muſt be reduced to a fraction of the 
greater ( by the trxteench Rale of the ſeventeenth 
Chapter, which preparations being performed, the 

reli 
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reſtof the Work is to be proſecuted according to 
the tn ſt Rule of this Chapter. An Example of this 
ſecond Rule here followeth. If a quantity of Amber- 
greece weighing 4 5 1b.- Troy be fold for 601. fer. 
ling, what are 19 5 grains worth at that rate ? Ax- 
fier 545342 1. or 2.5. 4 152 

This queſtion being havod 6: [1 
according to the 7 Rule of the pb. L gr. 
8 Cbapter will ſtand thus, — J15-——60——90 £ 
which 3 numbers will be re- 
duced ( by the tenth and <le- © 
venth Rules of the ſeventeenth ? 1b. L. gr. 
Chepter ) into theſe improper \ © 3 Gn 
fraflions-— . 

But ſince the third number © *Z grains Trey is not 
afraction of an Intcger of the fame name with the 
firſt ( which is a fraRtion of a pound Troy, ) it muſi 
be reduced intoa fraion of a pound Troy , thus, 
£12 or, is **Z of 75 of 5% of 55 of a pound Troy, 
which compound tration will be reduced ( by the 
16 Rwle of the 17 Chapter ) into this lingle fraction, 
- to wit, 5752 1b. Troy and ſo the 3 numbers will at 
lengrh ſtand thus in the Rule. 


— 152 [þ, 


+6080 


Then working as in the firſt Example of this 
Cbapter, the Anſwer will be found 5£53+2 1. which | 
being reduced ( according to the.g and 4 Rules of 
the 17 Chapter ) is found equal unto2 5. 4 432 4. 

Another Example.,When the 4 of + of a Ship is 
yalucd at 147 1.—11 s.——3 4, how much is the 
whole Ship worth? Anſw. 491 1.—17 5,— 6d. 


Note 
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Note, when in any queſtion whatſoever a com- 
pound fraction, to wit, a fraction of a fraction, is 
one of the given numbers, ſuch compound fraction 
muſt firſt of all be reduced'to a fingle fraction (by 
the 16 Rule of the x7 Chapter; ſo here,the componnd 
fraflion + of + being reduced into a fingle fradiion 
gives; or 73; then ſay if 53 be worth 147 ].x1s. 
3 d. what is x or the 
whole Ship worth? Ship I. &s. d. Ship 
After due reduction - 55——147 : 11: 3--——71 
is made by conver- 
ting the 147 I. 115. 3d. into pence, and that num- 
ber of pence, as alſo the third number 1. into im- 
* proper fractions, the 3 numbers will ſtand in the 
Rule thus, 


Ship pence Ship 


a 15425 
Io I 


T 


Laſtly, proceeding as in the firſt Rule of this 
Chapter, the fourth number will be found to be 
252524. which being reduced firſt by the 13 Ruleof 


| - the 17 Chapter,and then, by the 7 Rule of the 7 


—_— the Anſwer at length is 491 L—17 v. 
es > | 

An Example of the Rule of three direct in Deci- 
mals may be this that follows. If 19 oxnces,3 pexy 
weight, and 5 grains of Gold,be worth 62/,——10s. 
—— 6 d.what is the value of 1 5 ounce? Anſw. 41. 
—17 5, 10 2 d, very near. | 
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By the'2. Tabler in the Teble of Re- 

daiiowin the 2 3 Chapter, the decimal ( | 

fraition correſpondent te 3 peny(” z 

weight is— - —_—_ | 
Alfo, the decimal of 5 grains is .or0416 _ 
The ſum of thoſe 2 decimalris 160416 
Wherefore the firſt number in theTog. 

Rule of three is- & 9.160416 
Again , by the firſt Tablet of the) 

aforementioned Table the decimal of >.5 

10 ſhillings is- 
Alſo the decimal of 6 petce is ——.025 
The ſum of theſe two decimals is—.525 
Wheretore the ſecond number in 6 

the rule of three is-- — 62.525 
Moreover by the ſaid Tablet 2.the 

decimal of +5 of an ounce or 10 fpeny ( 0Z. 

weight is.5,wherefore the third num- ( 1.5 

ber in the Rule of three is 
So that after the ſaid redudion is tiniſht, the 3 

given numbers will ſtand in the Rule thus, 


—— 


ann. Il, Out. 
19.160416 62.525- I.5 


Lafily, multiplying the ſecond number by the 
third ,and dividing the produdt by the firſt number 
C according to the Rules of Multiplication and 
Diviſion of Decimals delivered in the 26 and 27 
Chapters ) the fourth number will be this, to wit, 
4-8948, &c. that is four pounds ſterling and 7345 
parts of a pound, which decimal being reduced ac- 


cording to the fourth Rule of the 26 Chapter ) gives 
17 1,—10 4, —3 for, o 
c 
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The proof of the Rule of three diret iv Fracti- 


ons is the (ame as in whole numbers,  reſpe being 
had to the Rules of Multiplication in Fractions. 


CHAP. XXIX. 
The Inverſe Rule of three in Fraflions- 


I, A Fter a queſtion belonging to this Rule is du- 

; ly fiated ( according to the ſeventh rule of 
the eighth Chapter ) and prepared if need requize, 
according to the ſecond Rule of the 23 Chapter 3 
The operation will be the ſame as in the Rule of 
three Inverſe in whole numbers, reſpeR being had 
to the Rules of Multiplication bac Diviſion in 
Fractions, viz.multiply the firſt number by the (e- 
cond, and divide the produd by the third z the 
quotient is the fourth number ſought, to wit, the 
anſwer of the queſtion. | 


Or thus, in Valgar Fradlions ; 


Multiply the Denominator of the third fraQti- * 
cn by the Numerator of the ſecond , alfo muitiply 
that produ@ by the Numerator of the firſt frafti- 
on, and referve the laſt produd for a cew Nume- 
rator : again mvtiply the numerator of the third 
{ration by the denominator of the ſecond, alſo 
multiply this produd by the denominator of the 
firſt fraction, ſo is the laſt product a new denomi- 
nator ; lafily,this new fraction is the fourth num- 
ber ſought, or anſwer of the queſtion. 


Example, 
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Example,it of cloth,which is 1+ yard in breadth, 
3 yards in length will make a Cloak, how mich in 
length of ſiuff which is & yard in breadth will make 
a Cloak of theſame bigneſs. with the former ? An- 


ſwer 9 + yards. 
- The 3 numbers being duly} brea. leng. brea. 
placed will fiand thus ———{ 1 + y.—3 5 y—t y. 


Then ( after the firſt and 
ſecond numbers are reduced 
into improper fractions) the > 2.———? £ 
three numbers will ſiand 
thus -- | | 
Laftly, 8, 7 and 7 being multiplied continually 
give 392 for a numerator; alſo 5, 2 and 4 being 
multiplied continually give 40 for a denominator, 
whereby this improper fraction +33 ariſeth, which 
(by the thirteenth rule of the ſeventeenth Chapter) 
will be found to be 9 43, or ( the fraction being re- 
duced into its leafi terms ) 9+, which is the Anſwer 
of the queſtion. 

Ex.2.Suppoſe when W heat is at 2 L,—oos,—64. 
the Quarter, the peny white loat oughtto weigh 
8 ounces and 1 ;5 peny weight of Troy weight ; 
. what ought it to weigh when Wheat is at 36 ſhil- 
lings the Quarter ? Anſwer 9 ounces and 1742 pe. 
ny weight. | 

The 3 given numbers ire pence pw. pence 


duly placed in the rule and re- > , 26; 4614; 414 
. 2 oi 


duced will ſtand thus,— 

And if the operation be proſecuted according 
to the rule before given , the Anſwer will be found 
18173335 peny weight, or 9 ounces, 177; peny 
weight. 


CHAP. 
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CHAP. XXX. 


The Double Rule of Three in Fraftions. 


I. He Doxble Rule of Three is (o called, becauſe 

it is compoſed of two lingle Rules, and may 
either be reſolved at one Work by the Rule com- 
pound of 5 numbers, orelſe by two diſtin& ſingle 
Rules of three; which latter way, to ſuch as uader- 
ſtand the Rule of three in fractions is ( as I con- 
ccive ) leſs troubleſome in the ſtating , and ( in the 
method whereby I intend to proſecute it ) the ſame - 
in operation with the former. This I ſhall manifeſt 
rſt in whole numbers,then in fractions. 

Example 1. If T pay 28 ſhillings for the carriage 
of 3 C.weight for 50 miles, how much ought I to 
pay for the carriage of 17 C.for 8 4 miles * Anſwer 
131,—6 $,—64d, 5t. -- 

Of the 5 given numbers I make choice of three 
ſuch which will make a ſingle rule of three, and ſay, 


1 YA . 
It 3 28 -——17 


Which rule I find(by the third rule of che ninth 
. Chapter )to be dire, and therefore I multiply the 
- third number 17 by the ſecond 28,and the product 
which is 476 I place ag a numerator over the divi- 
for as denominator. Then with this fraQion ( whe- 
ther it happen to bea proper or improper | 
fraction ) and the remaining two numbers in 4*% 
the queſtion, which have notgyet been uſed, I 
forma ſecond rule of Three, and fay, by 
wiles 
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miles fill, miles 


436. 34 
If 42 — ELSE 


Which being a rule of three dire, I work as a 
rule of three in fractions , - according to the fir 
rule of the 28 chapter,and ſo. find the fourth num- 
ber to be £25 5, or 13 1,—6 5.—6 £1 4, 

Or the ſir fiogle rule being varicd , the opera- 
tion will be thus, h 


miles C. miles C, 


I. By arule inverſe, 50—3-——-84——(*2 
C. hh, , I-00 ſh. 


2, By a rule dire}, <5 : #8 ; 


4 i (pj: 
Otherwiſe thus, 
; y 9 m, EC, Mn, 
I. By arule inverſe, 3——£50 —-17-—(*£2 


\ m., (þ, " HT WM 
2. bj o rule airelf, $52: 53 > 3+ 2: (22415 


Thus you ſee the two ſingle rules to' be vazicd 
three manner of wayes in reſolving. the queſtion 
propounded,and each way produceth the ſame Au- 
ſwer ; the like diverſity may be found in all quc- 
ſtions reſolyable by the double rule of three, or 
rale compound of 5 numbers. X 
Exemple 2, if 40+ Lin 4 of a year gain 22 I,what 
will 1007. gain after that rate in 5: of a year ? b 
Anſw, *3522.1, or 5I,——7 6-— pg 54. 


By 
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By 2 Single rules of three , thug, 


"ES IE - l. 
I, By 4 rule dire@, ms . o 292. . (+522 


year 1, year ' 


2. By arule dired , 2; 2522, —2 -» (£2592 


Or by theſe two ſingle rules, 


year [4 Year l. 
I. By arale dired, +: 5; 54 5 (525 
\ I. a l. ' A I. x - 
? 223.4195». 192. {52506 
2, By a rule diref}, 23 ;224 ; 222; ($2524 


8 year 1, yegr 
1. By arule inverſe, #23; 2 ; 229; 


year | 3; year Þ 
2. By arulediref, 52% ; * ; 52 x (*3 
Thus by 2 ſingle rules of three varied three ſe- 

veral ways, yon ſee the Anſwer of the queltion to 

be £3522 1, to wit, 51.——7 r.—9 2 d. 


Q CHAP, 


{1 - VERT 
= ” 
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CHAP. XXXI. 
The Rate of Falſe itn Fraftions. 


T. \\ T Hen a queſtion propounded cannot rca- 
dily be applycd to the Rule of three, of 


any of the vulgar Rul:s in Arithmetick; the bet 
refuge for ſuch as are not acquainted with Alye- 
bra is the Rule of iwo falſe Poſitions, which,for that 
it hath already been handled in whole numbers, 1 
ſhall the more briefly touch upon in Fradivns. 

IT. When a number is fought by a quettion, you 
are to feign or ſuppoſe ſome number taken by 
gueſs to be the numher ſought , and to mzke try] 
whether that feigned number will anſwer the con- 
ditions in the quelition or wot, by comparing , the | 
number reſulting at the end of the Work, with the 

. given number reſulting from the true number 
- ſought ; and if you find both thoſe refalts to be 
the ſame, then is the number which you tir(t took 
by gueſs the true number or anſwer of the queſii- 
on ; butif the number reſulting from the ſuppo- 
ſititious number be either greater or Jeſs than the 
given refult , with which it ought to be compared 
( to ſee whether you have hit the mark or not ) 
ſuch exceſs or defe& muſt be noted for the Error 
of the farit Pofition , to wit,, an exceſs malt be ſig- 
nified by t.us note F;, and adefe@&' by this —* 

ITT. Inlike manner a ſecond number muſt be 
feigned, and after tryal is made therewith, to fee 
whether it will perform the conditions preſcribed 
in the queſtion, by comparing the reſults as _ 

al 


a was SD vs 
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aid, theerror of this ſecond Pofition , if too much» 
is to be noted by t, if too little by —— » as be- 
fore. 

IV. After the errors, of both Poſitions are dif 
covered, the two numbers -before ſuppoſed or 
ſcigned to be the number ſought , mult be multi- 
plied by the altern errours, that is, the firlt Foſt- | 
tion by the ſecond errour, and the ſccond Polition 
by the firſt errour ; then if the notes of the errours 
be unlike, to wit, one of themt, and the other 
, the ſum of the ſaid products is to be taken 
fora dividend , and the ſum of the errours for a 
diviſorz but it the notes of the errours be both 
alike, to wit, both of them T, or both ——;, the 
difference of the faid products 1s to be taken for a 
dividcnd, and the difference of the errours for a 
diviſor 3 laſily, the quoticot arifing from the dis 
viſion made by the faid dividend and diviſor, gives 
the true number ſought , or anſwer of the queſti- 
on, if it be ſolvable by the Rule of Falſe. Theſe. 
Rules are the ſame in ſubſtance with thoſe delive- 
ted in the 15 Chapter, and may be farther illuſtra- 
ted by the following Queſtions, 

Dueſt., 1. A Gentleman hired a ſcrvant fora year 
for 6 pounds ſterling , and a livery: Cloak valucd 
at acertain rate, but it happened that {; of the 
year being expired they fell at variance, and th2 
Gentleman put away his ſervant, giving him the 
Cloak together with 50 ſhillings in mouecy, which 
was the ſervants full due for the time of his ſervice, 
the queſtion is to tind what the Cloak was valued 
at * Anſw. 2 l. 8 oe. od. 

I, I ſuppoſe the Cloak tobe valucd at 3 pounds, 
and then ſeek how much thercot was due to the 

> Q 2 ſervant, 
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ſervant, ſaying, if one 
; SN - y: — give30l, how much 
1—3-—73 — (7 3 of the year ? Anf. 2 I. 
2,8 Aikewiie hnd LM part of the 6 pounds was 
due to the fcrvant at 
ME the end of 757% of the 
I—-6——7: —{(31, year, faying, it 1 year 
give 6 pounds, how 

much 77 of the year? Anſwer, ; 

3. Foras much as the Cloak together with the 
money which the ſervant recived ought to be e- 
qual to the part of the Cloak, together with the 
part of the 6 pounds wages due to him/at the end 
of 7: of the year, thereltore 3 I. ( the {uppoſed 
vatuc of the Cloak) together with 2 5 { ( the mo- 
ney which the ſervant received ) ſhould be equal 
to 2 ofa pound ( the value of part of the Cloak 
due to the ſervant at the end ot 5% of the year ) 
together with 7 /. ( the wages due for the _ 
tile) that is to ſay, *5 .(the ſum of 3 I.and 2 1.) 
ſhould be cqual to 22], ( theſum of ; /. and 7 1 ) 
but it is greater by 4 , ' wherefore” the firſt Politi- 
on for the value of the Cloak being 3 pounds , the 
errour is found to be 4 too much. 

- 4. I make a ſecond Suppotition guefling the va- 
lue of the Cloak to be 2 ;pount's , and proceeding 
in every reſpect as with the firſt ſuppotition 1 tind 
the errour tobe + too little; fo that the two Poft- 
tions with their errours will be as you ſee : 


F DING "S . 
- a =. 
25% 


Pos 
Y--2 
2  — 


= Jr L 
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Now in regard the errexrs arc faGions, I may taks 
in their ſtead whole numbers in the ſame propor- 
tion, to wit , multiplying the Nzmerator of the 
firſt fraQtion ( or firſt erroxr ) by the Dexominator of 


the ſecond, take the pro- Boo; - Bu 

duc which is 6 inſtcad of 3 + 263 
the firſt errozre; 5, likewiſe FER: / = 
multiplying the Numera- F- -——— 


zor of the ſecond fration 
by the Dexominator of the ys 
firſt, T take the product 9 /#2-\ 34008 
which is 4 inſtead of the ſecond errour & , Or in-_ 
ſtead of the ſaid 6 and 4 | may take 3 avd 2 which 
orc in the fame proportion with 6 and 4, (or with 
and {4 : ) Then multiplying the Poſitions and new 
errours crols wile, and adding the products together 
( becauſe the figns are unlike ) the ſum is 12 for a 
Dividend,and the fam o' thc erroxrs 3 and 2 is 5 for 
a Diviſor, ſo the quotient wi!l be found to be 2 5 f, 
ſo much theretore was the value of the Clozk, 2s 
will cafily appcar if tryal be made with 2 57. in 
the ſame inaunner as with the tirlt feigned number, 
Deſt, 2. Vitruvius ( inlib. g. cap. 3. ) report- 
eh that King Hiero having given commandment 


for the making of a Cr«wH of pure Gold, was in- 


formcd that che Workman had dctained part of 
the Gold, ard mixt the reſt with as much Silver , 
as he had ſtole of Gold 3 The King being much dil- 
pleaſed at the deceit , recommended the examina- 
tion of the bulinefs to the famous Archimedes of 
Syracuſe, who without defacing the Crown diſco- 
vered the cheat in this manncr3 viz, Expericnce 
telling him that a quantity of Gold would poſſcls 
lels roome or ſpace than the ſame quantity of S1l- 
6) ver 
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ver , andconſequently that a” mixt maſs of Go/4 
and Silver of the ſame quantity would take up 
ſome mean ſpace between the two former, he made 
a maſs of pure Gold of the ſame weight with the 
Crown, likewiſe another maſs of Silver of the ſame 
weight, then having put the Crows as alſo the 0- 
ther two Maſles (everally into a veſſel filled up fo 
the brim with water , he diligently reſerved the 
water flowing over into another veſſel, and from 
thoſe 3 ſeveral quantities of water fo expeld , he 
. found out the quantity of Gold and of Silver in the 
Crown: But foraſmuch as Vitruviu delivers not 
the practical opcration , I ſhall here ſhew the ſame 
aſter the manner of Cardanus, Gemma Frifus, and 
other Arithmetictaus. 

Let us therefore fuppoſe the weight of the Crown 
aSalfo of the two ſeveral Maſſes to have been 5 /. 
Suppoſe alſo that by putting of the maſs of Gold 
into the veſlel,3 /.ot water was expeld 3 by putting 
in ofthe Crown, 3 £ 1. and by putting in of the mas 
of Silver,q 31. The queſtion theretore is to know 
how much Gold and how much SiJver the Crown 
was compoſed of, This may be reſolved after this 
manner.” Suppoſe 3 1. of Gold to be in the Crown, 

| then there remained 2 ?. 

g—3—3—(1t of Silver , now ſay by 
5—4 {-2— (1 7 the Ruleof3, if 5 /. of 
Gold expel3 l. of water 

how much 3 L. of Gold? Anſwer 1 #1. Alfoit5. 
of Silver expel 4 © 1, of water , how much 2 /. of 
Silver ? Anſwer, 1 *1. of wates,add therefore the 
water of the Silver and of the Gold together , to 
wit, 1+ and 1+, fo there will ariſe 3 + 1. of water: 
this cught to have been 3 5 l. ( for ſomuch over- 
ficwed 


[oY Fn | YL SR. Ca 
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flowed by putting in of the Crown ; ) but it is too 
much by 73, wherefore ;* is to be noted with t for 
the error of the firſt Poſition 3 1. Again, feign ano- 
ther quantity of Gsld to have been in the Crows, to 
wit , 271. therefore there remained 3 /. of Silver, 
then ſay if FZ. of Gold 

expel 3 1.ot water, how 5—3 
much 2 Lof Gol? Anſw, Cgmm—_ 3 
1 +1, of water: Alſo if | 
5 l. of Silver cxpel 4 { 1. of water how much 3'1.of 
Silver? Anſwer,z 77;then ad:l 1 + unto 2 75,the fum 
will be 3 53 l.- of water : this -ought to have been 
3 44. but iris too mach by 5+, wheretore 37 is to 
benoted with T for the 


errour of the ſecond Poſi- Pay Me 
ttion2 1, Here becauſe Dd 7 
eh errours are frations —_— 3 2 
having a common Deno- — _ 
minator-, 1 taiie their 9 

Nunaerators 7 and Ig ah 


inſtead of the errours;, G6)25 (45 Ib, of Gold. 
then multiplying croſ- 

wiſe, to wit, -3 by 13 the produd is 39, alſo 2 by 
7 the produtt is: 14, which ſubtracted. trom the for- 
mer Produ& 39; becauſe the errozrs axe like )leaves 
25 for a Dividend; allo the difference between the 
errours 7 and 13 is 6 for a Diviſor ; Laſtly, dividing 
25 by 6, the quotient is 4; 3 ſo much Gold there- 
fore was in the Crows, and conſequently ( becauſe 
the weight of the Crown was 5 1. ) there was + Lot 
Silver which may be proved thus; Say if 5 /.of 
Gold, expel 3 1. of water, how much 4 5 l.of Gold? 
Anſwer, 2 *1, of water; again if 5 . of Silver ex- 


Q 4 pe 
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Pel 45 of water, how much + of Silver ?+ Anſwer, 
21. of water, which being added to 2 £1. the ſum 
is 3+ 1, of water, to wit, as much as flowed over 
when the Crown was put into the veſle], 

Here note , that in making a tryal of this na- 
ture, there is no neceſſity that the maſs of Gold 
or of Silyer be of the ſame weight with the Crown, 
or whatſoever thing is to be examined , but of + 
what notable part of weight you pleaſe. 

Note alſo, that for the more eafic diſcovering 
of the Dividend and Diviſor by + the notes of + 
and —— according to the fourth Rule of this 
Chapter, the following verſe may be a help, to 
Wit. 


Aaddito diſimiles , ſubtrabitoque pares. 
Or thus , ; 


Notes being unlike, - Addition make ; 
If like, leſſer from greater takg. 


The Reader may ſee more queſtions to exerciſe 
the Rule of Falſe in the tenth Chapter of the Ap- 
pendix, and the demonſtration thereof in the ninth 
Chapter of the ſame. 


© Chap. XXXII. 
CHAP. XXXI.. 


The Extratiion of the Square 
( or Quadrate ) Root. 


1 [ He Extration of the Square root is that, by 
| which having a number given, we tind out 
another number, which being multiplicd by it ſelf, 
gre the number given. 


EF 
| | 
oy 


FR : © 
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' TT. In the ExtraRtion of the Square-root , the 
number propounded is alwayes conceived to be a 
quare number, that is, a certain number of little 
quares comprehended within one intijre great 
quare, and the'root or number required is the ſide 
of that great ſquare, as. will readily appear by this 
Diagram, where you ſee 25 little ſquares contain- 
& within one great: ſquarc 3 now it the ſaid con- 
tent 25 be given, and the {ide or root of the ſquare 
containing the ſaid 25 little ſquares is required, 
the invention of ſuch fide or root is called the 
extraction of the ſquare root 3 which root muſt 
be 
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2] . be ſuch, chat ifit be ſquared, that is, multiplied by 


it ſelf, the produ& muſt be cqual'to the ſquare con- J 

tept tirft given : So 5 is the ſquare root of 25, for bei! 

5 times 5 is 25. Likewiſe this ſquare-number 49 con 

being propounded,his root is 7. tip! 

ITT. Square numbers are cither fingle or com- IOC 

ound. nur 

TV, A fingle ſquare number is that z which be- tip! 

ing produced by the multiplication of p 

Fug one lingle figure by it (elf, is alwayes cls ext: 

JF"... than 100 : fo 25 is a lingle ſquare numbe ont 

g produced by 53likewiſe 4. is a ſquare num- pro: 
=, ber produced by 2. con 
V. All the ſingle ſquare numbers together with plac 

their reſpective roots are expreſſed in the Table ther 

following. | | | mar 


| | 
Roots, t (2|3| 4|_ 5} 5 71 $i if fed; 


quir 
Here in the uppermoſt rank of the Table arc 4, © 
. placed the fingle ſquare numbers of every particu- fon 
lar figure, and in the other their reſpe&ive roots plac 
and therefore if it were demanded what is the conf 
ſquare root of 36 , the anſwer will be 6. So the I 
ſquare root of 16 is 4, the ſquare root of 9 is3 may 
&c. And; contrarily the ſquare of the root 6 is 36, | fqua 
Alfo the ſquare of 3 is 9g. {qua 
VI. When ſquare number is given,that exceeds num 
not 100, and yet 'is none of the ſquarc numbers on, 
mentioned in the Table , for his root you are to Þ- fot! 
take the root of theſquare number that being eb, {qua 
yet cones neareſt untoit: ſo 45 being giver, the. X 
root that belongs unto it is 6, and 10 being given, hanc 
his correſpondent root is 3. (aft 
> VII A {ion 
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VII, A compound ſquare number is that, which 
being produced by a number ( that 
conſiſts of more places then one)mul- 4 <o7pownd 
tiplied by it felt, is never leſs than. _ _ 
100: fo 1024 is a compound ſquare : | 
number produced by the multiplication of 32 mul- | 
tiplied by it (elf. 

VIIT. To prepare any ſquare number given for 
extraCtion, put a point over the tirſt place thereof 
on the right band ( being the place of Units; ) then 
proceeding towards the left hand, paſs over the fc- 
cond place, and put another point over the third 
place; alſo paſſing over the fourth place put ano- 
ther point over the fifth, and fo forward in ſuch 
manner that between every two points which arc 
next one to the other , one place will be intermit- 

. ted ; ſo if the ſquare root of 1024 be re- 
quired, the firſt point is to be placed over . . 

4, and the ſecond over © as you ſce, and 1024 
ſo many points as are in that manner ' 

placed, of ſo many hgures the root demanded will 

confilt. 

IX. Having thus prepared your number, you 
may fee it diſtributed by the points into ſeveral 
ſquares: fſoin the laſt Example, 10 is*the firft 
ſquare and 24 the ſecond, likewiſe it this 
number 144 were propounded for extracti- ., . 
on, after points are duly placed according 144 
to the laſt Rule,you will (ce 1 co be the firlt 
ſquare and 44 the fecond; 

X. Having drawn a crooked line on the right 
hand of the number propounded for «extraction 
( after theſame manner as is uſually done in Divyi- 
lion to denote the place of the quotient,  tind the 

| rxoot 
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grogt of the firſt ſquare, and place it in the quoti- 
ent : fo I find, by the ſixth Rule afore- 
going, 3 to be the correſpondent root 
1024 (3 of 10; wherefore L write 3 in the quo- 
tient, and then the Work will ſtand as 
you ſee. 

| | XT. Subſcribe the ſquare of the figure 
| placed in the quoticnt under the firſt 
10 24 (3 ſquare ofthe number giver, as you ſee 

in the Margent. 
XII. Hiving drawn a line under the ſquire( of 
the tigure placed in the quotient ) ſubſcribed as 
atorcfaid , ſubtract the fame out of the 
firſt ſquare of the number propounded, 
1024 (3 and place the remainder orderly un- 


9 derncath the line ; ſo the ſquare of 3 
-. which is 5 being ſubtracted from 10, 
I the nematadee is1, and the Work wil 


fland as you ſec in the Margent. 
XTIT. To the ſaid remainder bring down the 
next ſquare of the number propounded , that is, 
write down the figures or cyphers ſtan- 
1024 {3 ding in the two following places of the 


9 number propounded on the' right hand 
of the ſaid remainder : ſo the ſquare 
124 24 being placed next to the remainder 


1, there will be found this numb<r 124, 

which may be called the Reſolvend, 
ds XIV, Double the root bcing the 
1024 (3 number placed in the quoticnt , and 
[] place the faid double on the left hand 
of the Reſolvend , like a Diviſor : 10 
6)124 the double of 3 is 6 , which bcing 
placed before : cropked line on - 
lc 


»_ Www _— 
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let hand of the Reſolvend 124, the work will ſtand 


' as you ſee, 


XV. Let the whole Refolvend, except the firſt 
place thereof on the right hand ( being the place of 
units )be alwayes eſteemed as a Dividend, then de- 
manding how often the Diviſor before found, is 
contained in the faid Dividend, . and obſerving in 
that bchalf the Rules before taught in D,vitzon, 
write the anſwer in the quotient, 
and alſo on the right hand of the 
Diviſor, to wit, between the Di- de 
viſor and the crooked line : ſo if 1024 ( 32 
you ask how often the Diviſor 6 9 | 
is found in the Dividend 12, the — 
anſwer is 2, whereforc I write2z 62) 124 
in the quoticnt,and alſo after the 
Diviſor 6, as you ſee in the Margent. 

XVI, Multiply all the number which ftanderh 
on the left hand of the Refolvend, ( to wit, before 
the crooked line ) by the figure taſt-placed in the 
quotient , and write the product - orderly under- 
neath the Reſolvend ( to wit, u- | | 
nits under units, tens under tens, 

&c. ) then having drawn a line = | 
under the ſaid product, ſubtract it 1024 (32 
from the Reſolvend, and ſub-  ©& | 
ſcribe the remainder under the _ 
line: ſo 62 being multiplied by 62) 124 


2, the produd is 124, which if I 124 
ſubtract out of the Refoivend | ; 
124.the remainder is © ; and thus O 


the whole Work being finiſhed , the ſquare root 
of 1024 (the number propounded ) is found to be 
32, 


Note 
+» 
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Note 1. When the product. before mentioned ex. 
ceeds the Reſolvend placed above it, the work is ex- 
roneous, and then you are to reform it by placing 
a leſſer tigure in the quotient. 

Note 2. For every one of the particular ſquarcs 
(diſtinguiſhed by the points) except the firſt on the 
left hand, a Reſolvend is to be et apart, by bringing 
down. to the remainder the congruent particular 
ſquare, as is directed in the 13 Rwulezand as often as 
a Reſolvendis ſet apart, ſo'often a new diviſor is to 
be found by doubling or multiplying by 2 all the 
root in the quotient ( conſiſting of what number of 
places ſoever. ) 

Note 3.The Work of the 10,11,and 12 Rules for 
finding ofthe firlt figure in the roo?, is but once u- 
{ed in the extraction of the root of a number con- 
ſiſting of what number of places ſoever ; but the 
Work of the 13,14, 15,and 16 Rules is tobe repea- 
ted for the finding ot every place in the root ex- 
cept the firſt. 

The pradice of theſe 3 Notes will bs ſeen in the 
following Examples. . 

Example 2. Let it be required to extract the 
ſquare root of 43623. 

Having diſtributed the number propounded in- 

to ſeveral ſquares by points, as is di- 
> ofa reed in the eighth Rule of this 
43623 (2 Chapter, I demand the ſquare root of 
4 4 the firſt ſquare, which I find by the 

- 5 rule of this Chapter to be 2;where- 
$7 fore placing 2 in the quotient, and 
the ſquare thercof, which is 4,under 

the firſt ſquare 4, I draw aline, and ſubtracting 4 


from 4 the remainder is ©, which I ſubſcribe un- 
derneath 


ky 
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derneath the line. ' This is alwayes the firſt Work, 
which is no more repeated in the whole Extra&i- 
on( 25 was Intimated in the third Note aforego- 
ing. ) 

Then bringing down the next ſquare, which is 
36, and placing it next after the remainder ©, the 
Reſolvend is 36 ; and doubling the root 2 in the 
quotient, the : product is 4 for a Diviſor ( by the 13 
and 14 Rules)and the Dividend will be oy the 15 


. Rule;z)wherefore I demand how 


often the Diviſor 4 is contained 


- inthe dividend 3 , and not tind- 43623 (20 


ing it once contained jn it, I 4 

place ©.in the quotient, and al- s 
lonext aſter the Diviſor 43 and. 401036 

becauſe the produ@& of 40 mul- x 

tiplied by o( the laſt Character. . 

in the quotient ) is ©, the reſolvexd 35, from which 
the aid product ought to be deduced, remains the 
ſame without alteration, therefore 1 bring down 
23 the next ſquare, and place it aſter the remainder 
36, ſo will 3623 be a new reſolvend; then doubling 
the whole root in the quotient, which 1s 20 1, the 
diviſor will be 40 ( according 

to the ſecond Note before men- 5-46 
tioned, and the dividend will be 43623 

362 (to wit, all the reſolvend ex- "TY 

cept the firſt place on the right ln 
hand by Rule 15. ) wherefore I 40 )03627 
demand how often the diviſor 

40 is contained in the divided 362, or how often 4 
in 36, & though it be 9 times in it,yet(according to 
the firſt Note aforegoing )Ican can take but 8,(for if I 
ſhould take 9, and proceed according to- the 15 


and 
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and 16 Rules, a number would ariſe greater tha 
: the reſolvend,from which ſach number ariſing ought | 
to be ſubtracted; ) wherefore I write 8 in t he quo- 
tient, and alſo after the diviſor 40 ; this done, I 
multiply 408 ( the number on /} 


CT the leſt hand of the reſolvend'Yg; 
43623 (208 by S the figure Jaſt. placed in 
ea P \ © the quotient, m—_ produc, M# 

? to wit, 3264 1 ſubſcribe under, WF 
00 agung and ſubtra& from the reſo/veud "W: 

(Mt 3623, ſo there will 'zemain WF 

; 359,thus the work being tiniſh-.. 

"IP ed I find 208 to be the num-''F- 
ber of -unities contained in the root ſought 3 and 
becauſe after the extraction is ended there happens Þ 
to bea remainder, to wit, 359, I conclude that the Þ 
root ſought is greater than the ſaid 208, but leſs 
then 209, yet how much it is greater then 208, no 
rules'of Art hitherto known will exactly diſcover, 
although we may procecd infinitely near, as inthe 
next Rule will be manifeſt. 

. XVI... To find the fractional part of the root 
very near, a competent number of pairs of cy- 
phers, to wit,00,0000,000000,0r CO000000,Ke. 
are to be annexed-to the number firfi propounded, 
then eſteemingthe number propounded with the 
cyphers annexed to be but one entire number, the 
-extraQion is to be made according; to the prece- 
dent Rules,and look how many points were placed 
over the number firfi given, ſo many places of In- 
tegers will be/in the root, the reſt of the root to- 
wards the right hand will be the Numerator ot a 
decimal fraction , which Numerator conliſieth 


of ſo many places as there were points over. the 
cyphers 


\ 
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cyphers annexed; if 43623 were given as be- 
- fore, to find the root thereof ( iccording to this 

-..rule)zrmex cyphers in this manner, and th:n if you 
M. extract it according to the Rules aforegoing, you 


43623.000000 ( 208.861, &c, 


| Vs , 
will find the root ariſing inthe quotient to be 208 
1 E 861, that is 208 5£2 ; and becauſe aſter the ex- 
| W *fraction is Yiniſht there happens to be a remain- 
4 dr.I conclude thar 208 55% is lefs than the true or 
* 'F-: exaQR root, but 208 5852 is greater than itz ſo that 
| + by annexiog three pairs of cyphers to the number 
 $ propoundcd, you wilt not miſs 7555 part of an unit 
* #F ofthe true ro? ; alfo by annexing 4 pairs of cy- 
< | 
) 


Ts 25 


phers, you will not miſs 7555% part of an unit,and 
in- that order you may proceed infinitely near , 


' when you cannot obtain th&rue root. The whole 
© KF  opcration of the ſaid Example here followeth. 
t * ., o o * * 

4 42623. 002000 ( 208.861, &c, 
4 "4 The root. 

, 408 ) 03623 - 

. 3264 __ 

a 4168) 35900 

d EW EST... > 

- | 41765) 255600 

» 250596 

a 417721 ) 500400 

th _ $17724 -- 

he | 6267p: 
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| Again if 30 were propounded to be extracted, 
you mult prepare it thus, 


4 \ 
10.0000000Cc000000 ( 


And then the roct thereofÞ _ _:,2:::5 foo 

being extraqed will be 4514 2 Ha 

which ( according to the third 

Rule of the 22 Chapter )may be \ 3. OPER Cc. 

written thus 
See here part of the W ay in the extraQion of 

the root. of x0, which may give you a light and. un- 


deritanding of the relt. 


10, 0000000 0000000 ( 3-16227, Cc. 
9 


, 6x ) ' 100 

; G1 
626 ) 3900 

3756 


6322 ) 14400 
I 2644 


175600 k- 


63242 ( 
126484 


632447 ) 4911600 
4427129 


434471 
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\X#TIT1. The extraQion of the +, 
{quarcirodt is proved by: multiply- 

ing the root by it {eIf;- for that done, the produ 

{in ſuch caſe when'there is-no remainder after the 

extraQion is finiſhed') will be equal tothe number 

whoſe. ſquare root was enquired; fo in the firſt 

Example of this Chapter , the root 32 being mul- 

tiplyee by it ſelf produceth 1024 the-number pro- 

pounded : but when aftcr the extraction is fint- 

ſhed there happeneth tobe a remainder , and that 

the root is found as near as you plcaſe, ina mixt 

number of intcgers and decimzl parts { by an-' 
nexing cyphers as in the 17. Rule) then ſuch mixt 

number being multiplyed by it felf mutt produce 

a mixt number lefs than the number firſt propcun-. 
ded for extraction, yet fo near unto it , that if the 


Proof. 


figure ſtanding in the laſt place of the Numerator 


of the decimal fraction in the root be made great- 
er by_1, and then the mixt number fo increaſed be 
multiplyed by 1t (elf, che product mult he greater 
than the number tirtt propounded : ſo in the Ex- 
ample of the 17. Rule, it 208 .861 be multiplyed 
by it (elf, it produceth 43622 .917, &c. which is 
leſs thaw the propounded number 43623, but if 
208,862 be multiplyed by it ſelf, the product will 
be 4362 3.335,&c.which is greater than 4362 3, 
XIX. The ſquare root ofa Fra- 
ion is found in this manner, viz, Advert win 
extract the root of the Numerator SH F, pers , 
( by the precedent Rules of this 
Chapter ) which root ſhall be a new Numerafor. 
Alſo the root of the denominator is to be tak=n 


| fora new denominator, fo the new Fraction thall 


be the ſquare root of the FraQtion tirfk propound- 
| R 2 cd: 


35 Ws 
py £5 
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ded : thus the ſquare root of 74 is 4,viz.the #oot bt g 
is 3 for a'ncw namerator, alfd the root ob 16:19 4 tgr | 
a new denominator. In like:manneri the' fqnare rave 
of 7 is +. But. here note diligeritly , that it the Ara. 
Gon whole ſquare ryot is required be not in-ats- leatd 
ferms, it mutt tixſt of all be reduced by the 4.: kale 
of the 17. Chapter before any extraction be made | 
for oftentimes it happens that.the FradGzon: firtt gi- 
ven hathnot @ perte& rot, {but when ſucit Fra- 
Gin is reduced into-its lealt terms.” the root thereof 
may be extracted : ſoin this Fradiion 755, eachterm 
is incommenſureble to its ſquare root , viz. neither $ 
nor 18 hath a ſqzare root exprihbl. by. any truc/or 
rational rumber; but the faidTE} being reduced! to 
its Ic2tt terms, the root of this rnay be extracted, 
for the root of 4 is 2 for a new ;Namerator.; alto the 
root of 9 is 3 for a new Deaominator ;, fo: that 5 is 
tound to be the ſquare root of F. {equivalent unto 7f, 
X X. When either the Numerator or Derno- 
minator of a_ Fraction hath not a perfect fquare 
root, ſuch root js uſually exprett by pretixing this 
Character, / or /q. before the Fraction given: 
ſo the ſquare root of 3+ is lignified thus / 45,07 thus 
\q. 3%, becauſe the root of 4+ cannot be exprett by 
any true or rational number whatioever, yet it 
may be found very near as in the next Kale, 
X XI. The ſquare root ofa Fraction 


To extratt the ich is in commenſurable to its root, 
ſqurze root : ; 
near, of a may betoundnear,in this manner, vis 


fraftion in- reduce the fraction propoſed into a 
commenſnra® decimal by the third Rule of the 23, 
a ras Chapter : the more places are in'the 
Oy decimal, the nearer will the root be 


found , but the decimal muſt conſiſt of an cven 
number 
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naimber vf' places”, wit, either of two, tqur, ix, 
cighror ren; 6c. places'; then extr2&t the ſquare 
zofthkr decimat,as if it were a whole rumber, 
cout; fo the Rule s aforcgoing , Which root 
foynd ſhaltibe a decimal cxpeſtiig near” th e ſquare 
rout of the fraGtion propoſe id. 

-»\Sdiff the ſqware root of 5+ be required near, re- 
duce:thefaid 4 into a decimal ( by the 3d. Rule of 
thb299Chapren:) which witl be found .812 $0000, 
&6 Then extracting the ſquare root thereof as If it 
werea:whole number , it will be four in .C013 very 
near. © -/vÞ "7 

NEXT EL, Theſnabdrom of a mixt' 
mutnber: 'commenſurable its root | Totxtrat the 
is 1o0nnd in the fame manner as in Jer _ of 
the ' "#9! Rule: of this Chupter , the bir. wn 

mixtmnamber "being firſt reduced in- * 
to 2B a ie prey by the 10. Rule of the 17 
Chapfer.* : 

Sorhe ſquare root of 3 23 will ye ſank s 2 vi, 
34+xbting reduced inet the improper Fraction 
2205 , the ſquare root of the Numeratbr2209 will 
be 47 for a new Numecrator z alſo the ſquare root 
of the Denomrnator 64 i 8, for a new Denominator , 
fo is' found *by jwhicly ( C by the 13. Rule ofthe 17. 
Chapter )is 5 ; ” the ſqnare roct ſought. And here the 
ſame cautjon is to be obleryed 23S. in the 19. Rule 
of this Chapter'; vis. the” fractional ' part of the 
mixt number, or the improper fraction <quiva- 
lent unto the'mixt number , muſt be in the ae 
rermat hcfore any extraction be made, 


its - * "33000 
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To find ihe XAXTIL. ,When the ;mixt number 
ſquare root Biven Is incommenſurable »to' its 


1 ear,of amixt | ſquare rot, \ prefixing this. Character 
:.umber ineom- hetorc it,uig. \/ or \4q- Sothe ſquare 
rn (cr *0 " root of 75 will be thus expreſſed: / 7 
| 2 or /q- 74: but if you defire to tind 

the ſquare root near of a mixt. number incommenſu- 
rable to-its root, reduce the_ fractional part ;of the 
 mixt number into 2 Decimmal'of an- even number 
of places, ;as in the 21. Rule of this Chapter, avd 
annex the Decimal fo found unto, the whole: part 
_ of the mixt number 3 then efteeming the .:faid 
whole -number and Decimalas one entire number, 
extra the ſquare-root thereof according. ta-the a+ 
foregoing. Rules of this Chapter ,- and iftom- the 
root forind;, cut off alwayes to the right hand, fo 
many places as there are points over -the Decimal 
annexcd;, which number.ſp cut off ſhall be a Beci. 
mal, ſhewing the fraQtionai part of the root,, and 
that-on the.lett hand ſhall be-the whole part of the 
_ root ;, ſo the. . ſquare roots, of 7 5 will be found. 


of 


-7 688. very near, 


—_—___— 
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CHAP. XXXIH; . 
The Extrattion bf the Cube Root, 


TL T' HE Extracion of the Cybe Root is that 

I 'by which having a number given , we find 
another number, which being firſt multiplyed by 
it ſelf, and then by the product, produceth the 
number given. + 


” 
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1. Tn the Extraction of the Cube 
root, the number prapounded is al- 
wayes conc;ived to be a Cube num- 
ber ,- that isa certain number of little Cubes, com- 
prehended within.one entire. great Cube, andthe - 
root or number required is the fide of! that great 
Cube : what a Cube is may be welt-exprelti by a 
Die, which indeed is little Cxbe. it ſelf ; whexe- 
foreif you place ſour Dice in, a ſquare form , that 
Is, laying two and two ina rank, ;y Qu ſhall havea: | 
ſquare containing four Dice, upon which it you. 
yet erect ſuch another ſquare of Dice, you ſhall: 
have a great entire Cube compichending two times 
4,that is 8 Dice or little Cubs ; and here $ is the. 
Cube number given, and two is the root, ormum-, 
ber required: ln like manner if you rank 25 Dice; 
in a ſquare form, 2iz. Jaying 5.jn a rank, youhave' 
a ſquare.containing 23 Dice, pow upon this {quare. 
of Dice if you ere& four other ſych {quires one vp- 
on anothcr, you (hall havea great entice Cube com- 
prehending 5 tinics 25, that is 125 little Cubes,and 
in this caſe 125 is the Cube number propounded , 
and 5 the root or-number required. 

ITT. A Cube numbers is cithcy. fingle or com- 
pound. 

TV. A lingle Cube number 1s. that, 
which being produccd' by.the Multi- 
plication of one ſingle figure fiſt 
by it ſelf, and then by the produc, is alwayecs lcfs 
than 1000. , So 125 is a ſingle Cube number pro- 
duced by 5 multiplyed firſt by it ſelf, and then by 
2'5 the produdt ; for 5 times 5 is 25, and 5 *timcs 
25 15.125, 

V, All the fingle Cube 20%" ſquare nuin« 
RK 4. bers 


4 Cubic: 
zu nbers 


AfingleCybe 
nunber.' 
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bers , together with their reſpective roofs, are EX- 
preſſed irs the Table $f Ollowing 


Cubes -|1 DE 
Squares 57; 36 49) 64] 81 


Roots, 4 a by T00) 


Fre, in the nt rank of the Table'are 
placed the {ingle Cube numbers of the particular fi- 
gures'1,2.3,4, 5:6,7. $'9. in the next the {quares 
fic figures, "and in the loweſt ravk the figures 

ſelves being the reſpeive roots of the Cubes 
In ſquares in the uppermoſt ranks ; and therefore 
th&Crnbe root of 125 being demanded the anſwer f 
5:*#nd the Cube root of 2 16 being required, the Ta- 
ble will give you 6; ant} ſo of the rel}, 

VF. When a Cube number is given that excceds 
not'tooo, and ytt js none of the Cube numbers 
mentioned in the'T able ; for his root you are to 
tafie the root of the Cube number” that being leſs 
comes re.reſt unto it. ''So 157 being given, the 
root that belongs unto it is 5. 

V TI. Acompound Cube number 
is that , *which being produced by a 
number ( ( that conlilts of moxe places 
than one ) firfi figlplpled by it felt , and they by 
the product is never Icfs than 1000. *" So 157464 is 
acompound Cube namber , being produced by 54 
mulciplyed tirſt by it felf,, -and then by 2916 the 
produ@, for 54 times 54 is 2916, and then 54 
thmes 2916 is 1 57464, the compennd Cube number 


prop: unded, 


A. compontnd 
Euybe munb.yr, 


VII. To” 
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V1H. To:preparea Cubenumber for cxtradtion, 
put a point: over: the firſt: place:ithereof towards 
the right hand ( to wit the place of units3'):theh 
paſſing over the- ſecond and third places,” put'ano- 
ther poing over the fourth',” and palling over- rhe 
hſth and dixth put another palcic over the ſeventh; 
and in that- oxder-(- to wit two places being inter- 
mitted bet ween every two adjacent ; points} plate 
4s many ' points as the number; will permit #6 
157464 being given, you are to-place - 
the points/as in the. Margent, -and'' ſo . 
many points as are in that manner pla- 7 57464 
ced,of ſo many tigures the root demand-. TS; 


ed will confiſt. ; | 
+ IX, Having'thus c—_ your .number , you 
may ſee it difiributed by the points into 4 


ſeveral Cubes. : foin the ſame-cxample | 
157 is the firft Cube, and 464 the ſecond. 15 _ 
In like manner jf this number 7 464 were . 
propounded for extraQion ,” afterpoints ©: + 
ae duly placed as/before,: you will fee 7 7464 
to be the firſt Cube, and 464 the _— 

xX. Having drawn a crooked 'line on' the right 
hand of the number propounded to fignitic a'quo- 
tient, tind the Cube root of the hilt 
Cube and place it in the quotient: '(o __ 
| finding ( by-cheglixth 'Kule of this. 157454(5 
Chapter ):5 to' be the correſpondent 
root of 157, 4 write 5 in the quotient, and.chen the 
work will {tand as you ſee in the Margent.. 

XL Subfcribe the Cube of the root x 
paced in the quotient, under the tirft 157464 (5 
' Cube of the purber given; ſoi25 125 
deing the Cube of 5 the root ( '7 the 


fiith 


-f 
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fiſth-Rule of this Chapter.) Iwrite it under 157 the 
fir Cube of the;number'given, as: you ſee in the 
ample. 

+XTL - Draw a line under the Cube ſabſcribed as 
aforeſaid ( to wit the- Cube of the root placed in 
the:quoticnt ) and-ſabtract this Cube from the firſt 


224d; Cube of the number.. propounded, 
15745+ (5, placing the. remainder orderly uns: 
JÞS 5:1. .. derneath the line: 10.125 the Cube of 


——— - 5'bcing ſubtracted, from 1:57 , the re« 


32 maipdcris 32," ant the Work will 


ſtand: as you ſe. 
"XITL To the {aid remainder bring down the next 
T_ of the number propounded ( to: wit thefi- 
® --, ,;gures or  cyphers:| that, ftand in 


=p (5 the: 3:next places'), placing the- 


125 ſ2ji4 Cube. next after ,towit, on 
———- the right hand of the remainder, 
32 464 reſelvlo the next Cub? 464 being, placed 
after | the remainder 32 , there 


will be found his number 32464 , which may be 


called the Reſolvend. 

;  $1V, ' Having drawn a line underneath the Re- 
folvend, (quare the root in the quotient;thatis, mul- 
tiply it by it ſelf , and ſubſcribe the triple ofthe 

dels ſaid {quare or produc _ under the 
157464 {5 refolvend in ſuch nanner , that the 
125 fr(t place. ( to wit, the -place oft» 
mh —— pits ) of the faid triple ſquare 

32464 refolu,may ſtand direatly | under the 
—Ahird place { or place of hundreds ) 
75 in. the xclolvend; ſo the ſquare 
of the root 5 is 25, the triple 

whereof is 75, which I ſubſcribe under the _ 
Ven 


a ay = - Gal At... Se... we. a 


”_Y 


ſeated, and let the fum'-be e- 
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vend infuch manner , that the figure 5 whichis in 
the firſt place ( to wit the place of units }'in the 
triple produt 75, may ſtand urtier 4 which is 
ſeated in the third place of the rcfolvend , as you 
ſee, in the Margent. Th 

rey Triple the root or roinber in the Guoti- 

t,. acd ſubſcribe this triple number in ſuch raan- 
ner ae thin the firſt place thereof ( to-wit-theoptace 
of units ) may ſtand directly under the {econd 


place(to wit the place-of tens) 


inthe Rolvend : fo the triple A 

ofthe root 5 is 15, which I 157464 c 5 
ſubſcribe in ſuch manner, that 125 

the igure'5 which is'in the firft — 
place(to wit the place of units.) 3 32464 Reſotv.: 

inthe ſaid triple number, doth >mm—_ 
fland directly under 6,which is 75 

ſeated in the ſecond place of the | 15 

reſolvend, and the Work will 


 ſandas in the Margent. 


XV 1, The triple ſquare of the root , and the 
triple of; the root being! placed 
one under' the other;'as- is di- 
reRted in the 14. and 15.Rules 157464 'C y 


| aforegoing , draw a line» un- 125 


derneath, and add them toge- T 
ther in ſuchiorder as they are 32464 Reſolv. 


icemed 35a diviſor : fo the tri» 75 ey 
pleſquare-75, and the triple 15-01-72 
number 15, being addcd to- — 
gether / as the y are ranked in #9765 Diviſor 


the Work,the (um will be765 — 
for a Diviſor. 


XVII, Let 


. q % - 
2 55 
Is 
os - 
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XVII, Let the whole: Reſolvend, except the 
firſt place:thereof towards:the right hand ( to wit 
the ww of units ) be eſteemed as a Dividend, then 

demanding how often che firſt 

«in figure ( towards the'left: hand) 
e's (-54 of; the Diviſor is contained in 
ad the, correſpondent part of the 
—_——— dividend, and obſerving; in that 

32404 Reſolv. behalf the Rules before taught 
in-Divitioa, write the anſwer 
75 i9.the quotient : : fo if I ask how 

- I5 .. often 7.C the firſt tigure of the 
—— Diviſor towards the: left hand ) 

765. Dir is contained itt 32-7(7the' corre- 

m— ſpondent part: of the Dividend 
placed +above:) the anſwer will 


be 4, wherefore I write 4inthe - argues as "_ 


ſcee in the Example. 11403 


XV 1ITI, Having "drip another fine under 

the Work, mulciply the triple 

. _. ſquare before ſubſcvibe>{:a5'is 

157464 ( 54 dire&ed:in the I4- Rute )by in 
125 ; _ | hgure-Jaſt placed jn the quot 

ent, and ſubſcribe this brodul 

32464 Reſolv. under the ſaid triple: ſquare; 

——-— ( to wit units undef units, tens 

75 under tens , &c. ) 675 beſts 

Ed Wy multiplyed by 4 ; the 'produt 


— is 300 which I ſubſeribe under 


765 Diviſor. 75 ( the triple ſquare )and the 
—— work will ſtand as you ſee in the 
300 Margent. 


XTF, Multiply 


—_—_— Ja. mn mM Mn DW — RT RT 34 
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XIX. Multiply the figure laſt placed in the quoti- 
ent' firſt by it ſelf, and then the product by the riple 
number before ſubſcribed ( as 
is directed in the 15, Rule of . . 
this Chapter; ) this done , fub- 157464 ( 54 
ſcribe the aft product under 13 5 
the ſaid triple 'number (to 
wit, units under units, tens 32464 Neſolvend, 
under tens, &&ce ) ſo 4 being 
ſquared or mulriplyed by it 75 
ſelf, the product is 16, which 15 
being multiplyed by the tri- 
ple number 15, the product 765 Divifor. 
is 240, this therefore I ſub- 
ſcribe under the aforeſaid 300 
triple number 15, and the 240 
Work will fland as you ſee. 
XX, Subſcribe the Cube ef the figure !aſt placed 
in the*quotient , under the 
refolvend, in fuch manner . . 
that the fiſt place of this 157464 ( 54 
Cube ( to wit , the place of u- 125 | 
nits ) may ſtand. under the = 
place of units in the rfol- 32464 Reſolvend. 
vend : So 64 being the Cube 
of 4, I write it under the re= 75 
folvend. 32464 , in ſuch man- 15 
ner that the figure 4, which —— 
is in the place of units in the 765 Diviſer. 
Cube 64, may ſtand under the 
bgure 4 which is ſeated in the zoo 
place of units of the reſol- 240 
vend: obſerve the Work in 64 
the Margent. 


—— 


XIX, 


Ye Tre PETE dt, TRE % 
. 


"298 The Extrattion of ' ' Book} 


X X I; Drawing yet another ar under the 
aa vb work, add the- three: laſt 
PEE £54 numbers together in the fame 
order 7 as they are ſeated, 

and ſubtra& the ſum of them 
| from the refolvend , placing 
Og the\ remainder 'otderly un- 
5 derneath: fo the ſum of 
ener won s the: tare  hft inombers, as 
765 Diviſor. they are ranked in the Work, 

| wi is 32464 , which if you ſab- 
tract out. of the refolvend 
32464, the remainder. is 0. 
Thus the whole. Work  be- 
quan ing finiſhed, the Cube root 
of 157464 ( the number 

- propounded ) is found to be 


32464 Reſolvend. 


300 
240 
64 


32464 
's) 54- 


Note 1. When the ſum of the three laſt num- 
bers before mentioned. is greater than the refv}- 
vend, the Work is erroneous , and then you are 
to reform it by placing a leſſer tigure in. the quoti- 
ent, | | 
Note 2, For every one of the particular Cubes 
( diſtinguiſhed by the points ) except the fir} Cube 
on the left hand , a refolvend is tobe fer apart, 
by bringing down to the remainder the next Cube 
( as.is directed in the 13. Rule. )) And as often as 4 
reſolvend is ſet apart, fo often is a new Diviſor 
to be found, by adding the #riple of a)l che root in 
the quotient ( conſiſting of what number of places 
ſoever ) ro the triple of the ſquare of ſuch root, 
after they are orderly placed according to the 14 
and 15. Rules. Note 
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Note 3. The Work of the 10, 11, and 12. Rules 
for finding of the firſt figure in the root is but 
once uſe in; the extraQion of the root of any 
number whatſoever, but the Work of all the fol- 
lowing Rwles \ is tobe uſed for the tindivg of e ve- 
ryplace in the root,except the firſt, 

The praQtice of theſe'3 \Notes will be ſeen in the 
following Examples, 

Example 2. Let it be required to extract-the 
Cube root of 83023 48. 

Having Ailiributed the number given into fe- 
veral Cubes by points , as1s directed in the eighth 
Ryle ofthis Chapter, I demand the Cbe root of B 
( the firſt Cxbe on the left hand ) which I tind by 
the fifth. Rale of this Chapter 
to be 2, wherefore plkcing . . 
2in the quotient , and 8'"the $302348 C 3 
Cube thereof under 8 thetirſt 8 | 
Cube, -I draw a line, and 
ſubtracting 8 out of $ the 0. 
remainder 1350, which I fub- 

(cribe under the line. This is alwayes the firft 
Work, and is no more repeated | in the whole cx- 
traction ( as was intimated in the 3. Note aforego- 
ing.) then bringing down the next Cube ( to wit, 
the tigures ſtanding in the three following places 
of the number” propounded ) which is 302, I 
place it after the remainder ©, fo is 302 the reſol- 
vexd; this done, having drawn aline underneath 
the reſolvend, I ſeek for the triple of the ſquare 
of the root, viz. the root in the quotient is 2, 
which multiplyed by it ſelf produceth the ſquare 
4, the triple whereof is 12 , this I ſubſcribe un- 
der the reſolvend, in ſuch manner that the figure 2 
in 


Caouns by 6s 
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in the units place of; this-triple ſquare 12 , may 
ſtand. dire&ly under the figure 3,; which is ſeated 
in ' the  thisd- place: of the 

$6 inthr 3s . #7 #eſalvend ,. (40 wity: the place 
$302348 ( 2  -&f: hundreds: ):aveording- to 
$ the; 124. Rule Aatoregoing ; 


—— - Again I triple:the ; root 2, 

0392 Reſolvend. which produceth 6 ;- and ſub- 

— — ſcribe this triple-\ number 6 

12 under the fecond + place ( or 

x O06 place of tens.) in- the reſol- 
vend, to wit, under © ( ac- 
126 -Diviſor. cording to the x5. Rte of 
—— this Chapter ) then drawing 

a line under the Work, and 

adding together the fafd'-two numbers laſt ſub- 
ſcribed, as they are rafiktd ,, the fum of them is 
126 fora diviſor ( according, to the 16.Rnle afore- 

going. ) 

That done, eſteeming; 3o, to wit, all the pla- 
ces except the firſt or place of units in the reſal- 
vexd , "as a Dividend, 1.dernand how often the di- 
viſor 126 js contained in Zo, and not finding it 
once contained-therein, 1 write © in the quotient , 
and now becaufe the fum of the: three numbers 
which ought to have been produced ( according to 
the 18, 19, and 20. Reles of this Chapter ) by the 
multiplication ofo ( which was laft placed in the 
quotient ) amounts too, the reſolvend 302 out 
of which the faid ſum ſhould have been fubtra- 
Qed, remains the ſame without alteration, where» 
fore having drawna line under the Work , I write 
down anew the old reſolvend 302 , and bringing 


down the next Cube 34S , I annex it to the faid 
302 
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302 3 ſo there will be a new reſolvend,, to wit, 

302348. | : | 
Then ſquaring the root 20 ( that is, multiply- 

ing of it by it ſelf ) the produdt is 400+, which 

triple or multiply by 

3, and ſubſcribe the . + - 

product 1200 under- 8302348 ( 202 

neath the new reſol- 8 

vend in fuch manner, -—— — jon 

that the place of units 0302 Reſolvend 

in this triple quadrate — — 

1200 thay ſtand under 12 

f the place of hundreds, ©6 

or third place of the wm 

J reſolvend 302348, to 126 Diviſor 

. 

$ 


wit, under 3 ( accord- 
ing to the 14. Rule, ) 302348 Reſolvend 
Again. 4 fublcribe the 
triple of the root 20, 1200 


I- which is 60 , in fuch 60 

f manner that the place — men 
t- of units in this triple 12060 Diviſor 

it root 60: may ſtand un ITT — 
, der the place of tens or 2400 

1 cond place of the refol- 240 

to vend , to wit, under 4 » © 


then adding together the —— ”* 
o two numbers laſt ſub-' 242408 Ablatitium 


_ ſcribed, to wit, 1200 pi 

my and 6o , in ſuch order 59949 

_ as they are ranked in the 

0c Work , - the ſum is 12060 for - a Divi- 
ng "HS 


Again, 
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Again, eſteeming the whole reſolvend, except 
tlie firſt place 


( the firſt tipure of the diviſor towards the lett 
hand.) is contain:d in 3 the correſpondent part 
of the Dividend'z and chough it be three times 
contained in it, yet ( according to the thirſt Note 
at the end of the 21 Rule of this Chapter ) 1 dare 


take butz2, for it I ſhould take 3, and proced 


according to the 18, 19, 20, and 21 Rules of this 
Chapter . a number would 2rife greater than the 
re{olverd (from which ſuch number arifing ovght 
0 be ſubliracted, _) whereftore 1 write 2 in the quo- 
F1ext., 

Then multiplyiog the triple '{quzre 1200 before 
ſubſcribed, by 2 ( the figure lati placed in the 
quotient, ) the product is 2400, which I ſubſcribe 
under the ſaid' 1200 ( to wit , units under units, 
and tens under tens, &c. ) Alſo multiplying the 
triple root 60 before ſubſcribed, by 4 ( the quz; 
drate of 2 the tigure laſt placed in the: quotient ) 
the product is 240, which I ſubſcribe under the 
faid triple root 60 3 laſt of all I ſubſcribe, 8 the 
Cube of the faid new root 2 , under the 
place of units or tirlt place of the reſolvend, to 
wit, under $, and having added together thoſe 
three numbers laſt ſubſcribed ,*to wit 2400, 240 
and $ as they ſtand in ranks-in the Work, the ſum 
of them is 242408 , which being ſubducted from 
the reſolvend 302348 , there will remain 59540. 
Wherefore th: Work beihg finiſhed , I find 202 
to be the number of unities contained in the Cube 
' root of 8302348 the number propounded : and 


becauſe after the extract ion is ended there happens 
to 


Book I 


(-or place of units ) as a divi-. 
dend, to wit, 30234, I demand, how often 1 


_ + wx ERP RN 


, 
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tobe a remainder, to wit 59940o, I conclude that 
the Cube root ſought is greater than the ſaid 202,but 
les than 203 ; yct how much it is greater than 
202 , noRules of Art hitherto known wi | exactly 
diſcover , although wee may procced intinitely 
near, as by the next Rule will be manifeRt. 
"XXTI. To hind the fractional part of the root 
very near , ternaries of cyphers, to wit , 000, 
COCCOO, Or OOOOOOOOO, KC. are to be annexed to 
the number tirtt propounded ; then eſflecming the 
number propounded with the cyphers anncxed to 
be but one entire number, the ExtraCtion is to be 
made according to the preceding Rules of this 
Chapter , and look how many points were placed 
over the number firſt given, ſo many of the fore= 
moſt places in the Quotient are the lntegers or u- 
nities contained in the Cube root ſought, and the 
reli of the places in the quotient arc to be eftecm?®d 
45 the Numerator of a Decimal traction, which 
Numerator confiſteth of ſo many placcs as these 
were points over the cyphers tirft annexcd : to it 
8302348 were given as betore , to tind the Cabe 
rot thereof ( according to this Rule ) annex cy- 
phers in this manner, 


8302348, 000000 ( 


And then if you proſecute the extraction ac- 
_—_ to the Rules aforegoing, you ſhall tind 
the Cube root ſought to be 202. 48, &c. that is, 


202 77% and more 3 wherefore you may conclude 


that 202 7** is le(s than the true roor, but 202 7E3 is 


O 2 groatcr 
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greater than it: (0 that by annexing two terna- 
rics of cyphers, to wit, 6 cyphers, to the number. 
propuunded, you will not miſs 755 part of an unit 
of the true root; alſo by annexing 3 ternaries of 
cyphers , to wit 9 cyphers, you will not miſs 7557 
part of an unit ot the true root, and in that order 
you may proceed infinitely near , when you can- 
not obtain the true ro&t, The whole operation 
of the ſaid Example here followeth , where you 
may obſcrve, that tor the more certain and calie 
placing , as well of the numbers which conliitute 
the feveral Divilors, as of thoſe which conſtitute 
the Ablatitious numbers to be ſubtracted from the 
ſeveral and reſpective refolvends, down-right 
lines are drawn between the particular Cxbes ot the 
number propoundcd , firſt diſtinguithed by points 
as betore. 


83021348 
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In like manner the Cbe root of 2 will be found 
* £5 be near cqual to 1, 25992, &Cc. that is, I 74122: 
and more, 
XX1IT. The extraction of the Cube root is pro- 
ved by multiplying the root. cubically, 
The Precf- to wit,the root being firſt multiplied by 
: it ſelf, anc then the produc multiplied 
by the root, the oumber ariling or laſt produd (in- 
cxſe there bc no remainder after the extraction is 
tintthed)will be equal to the number propounded: 
ſo in the firſt Example of this Chapter,the Cube roat 
54 bcing multiplicd hirtt by ic felt produceth 2916, 
which biting multiplied again by 54 produceth 
1537464.,to wit,the number whoſe Cgybe root was in- 
quired. But when atter the Extracion is hoiſhes, 
there h:ppencth tobe a remainder , and that the 
root is found as near as you pleaſe in Integers and 
decimal parts (by anncxing cyphers as in the 22 ule 
of this Chapter, then ſuch mixt number expreſſing 
the r00z, being multiplied cubically , mui produce 
a mixt number leſs than the number firſt propoun- 
ded, yet ſo near unto it, that it the hgure ſtanding 
in the Iaſi place of the decimal fraflion i in the root be 
made greater by 1, and the mixt number fo increa- 
ſcd be multiplicd cubically , the produc mutt be 
greater than the number firſt propouuded : foin 
theExample of the 22 rale of this Chapter,if 202.45 
be multiplied cubically it produceth 8301305. 49, 
&c. which is leſs than the. propounded number 
8302348, butif 202.49 be multiplied cubically, 
there will ariſc 8302535.49, &c. which is greater 
than the ſaid given number. 
XXIV. The Cube root of a Fraction is fcund in 
this manrer, viz. extra the Cube root of the. 
| Numerator 
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Numerator { according to the afoxegoing Rules, ) 
which root reſerve for a new Nume- 
rator 3 alſo the Cube root of the De- 72 **!74# the 
, R Cobr root of a 
nominator ſhall be a new Dcnomina- /,,;,9. 
tor 3 laſtly this new FraQion (hall be 
the Cube ront of the Fraction firſt propounded :< 
fothe cube root of 7 is 4.tor the cube root of 8 is 2 
for a new Numerator, alſo the cube rot of 27 is 3 
tor a new Dexeminator. Inlike manner the cub? 
root of 5 is! But here note diligently, that the 
fradion whoſe cube root is required, mult be in its 
lealt terms before any Extraction be made ; for of- 
tentimes it happens that the fraG/on tirit given 
hath not a pcr{«& root, albci', wken ſuch fraGion is 
reduced into its leaſt terms,the root thercof may be 
extracted : {o in this fradiion {© neither the numera- 
tor nor denominator hath a perfect cube root. yet the 
ſaid 35 being reduced to its leaſt terms ;;,( by the 
fourth Rule ot the 17 Chapter ) the cube root of this 
may be extracted , tor the cube root of & is 2 fora 
new #umerator,allo the cube raot of 27 is 3 fora new 
denominator, {vo that the cabe root ot 55 ( which is e- 
qual to 5% ) is found to be 3, 

XXV, The Cube root ot a fraction which hath 
not a pericct Cube root may be found near in this 
manner, viz reduce the FraQion given into a De- 
cimal traction, by the third Rule of the 23 Chap- 
ter, the more places are in the Decimal, the nearer 
will the root be found , but the decimal mult con= 
ſilt of ternarics of pl.ices , to wit,cither of three, tix, 
nine, or twelve, &c places ; then cxtia& the Cube 
root of the Numicrator of that Decimal, as if it 
were a whole numb: x (according to the Rules be- 
fore given,) which root found ſhall be a Dei imal 
0d 4  exprcing 


£xpreſling near the Cube root of the Fraction pro- 
pounded. | 

So if the czbe root of + were required, I reduce the 
{2id + into a decimal whoſe numerator may conliſt of 
ternaries of places,to wit,into this, 666666666666 
&c. then extracting the cube root thereof, 1 tind 
+8735,which is very near the cube root of 3. 

XXVI. The Cube root of a mixt number com- 
menſurable to its root may be tcund in the ſame 
manner as in the 24 Rule of this Chapter, the mixt 
number bcing tirti reduced into an improper fras 
. Ction (by the 10 Rule of the 17 Chapter. 

So the cube root of 12 £3 will be found to be 2 3, 
v/z, reducing, 12 5% into this improper traction 
+++ the cube root of +£+ will be found 4 or 2 3. 
And here the ſame caution is to be obſerved as in 
the 24 Kxle of this Chapter, viz. the fractional part 
of the mixt number, or the improper fraction equi- 
valent unto the mixt number, mult be expreſſed by a 
Numeraior and Denominator in the leaſt terms be- 
fore any extr2&ion be made. 

- XXVII. When the mixt number, whoſeCube root 
Is r.quired,hath mot a perte& cube root, this chara- 
Er, \/c. is uſually prefixed before ſuch mixt num- 
ber ; to the cube roct of 2 + is thus expreſſed,\/c.2. 
Likewile \{/c. £ denotes the cxbe root of 5 which is a 
fraction, wholic cube root is incxprethible by any true 
or rational number: bur if you defire to know 
the cabe root near of a mixt number which hath not 
2 perfect cube root,reduce the fraftional part of the 
mixt number into a decimal ( as in the 25 Kale of 
this Chaprer ) and annex the decimal ſo found unto 
the Integers of tne mixt number ; then eftceming 
the faid Integers with the decimal fo annex- 


&d 
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ed as one entire number , extra the cube root 
thereof, and ſrom the root found cut off alwayes to 
the right hand fo many places as there were points 
over the ſaid decimal annexed, which places focut 
off (hall be the fractional part of the root, and thoſe 
remaining on the left hand ſhall be the Integers of 
the root : fo the cube root of 2 4 will be found 1.334, 
and more. 

XXYL1IL I might here proceed to ſhew the extra- 
ion of the roots of the Bignadrate (or fourth Pow- 
er, ) the fifth Power, &c. but their operations being 
exceeding tedious , and hardly intelligible without 
the knowledge of Algebre ; I (hall only in this place 
touch upon the Extraction of the Biquadrate-root, 
becauſe it may be cxtract:d by the Rales delivered 
inthe 32 Chaprer,and reter the more curious Arith- 
metician for further ſatistaion in this matter , to 
my Treatiſe of the Elements of Algebra. 

XXIX. A quadrate or fquare number multiplyed 
by it fc]i produc:th a Biquadrate num- 
ber ; So 4 multiplied by it (felt produ- 
ceth the Biquadrate 16, Theretore if a 
number be propounded and the Biqua- | 
dgate root thereof be required, firli extra the gua- 
drate or ſqaare root of the number propounded, and 
then extract the ſgrare root of that root for the Bi- 
quadrate root ſought, Thus if 20736 bea number 
propounded , the Biquadrate root thereof will be 
found 12 : for the ſquare root of 20736 is 144, and 
the ſgs z2re root of 144 is 12. When the pumber given 
hath not a perſe& Brquadrate root, you are toanncx 
quaternaries of cyphers, to wit,cither 4,8,12,01 16, 
&c.eypbers,and then proceed as betore; fo will you 
hnd the root near , whcole traftional part will be a 
decimal. Thus rhe Biquadrate root of 7 will be tound 
Neari.62, . CHAP. 
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CHAP. XXXIV. 
The Relation of Numbers in quantity. 


L Hos far ſingle Arithmetick: Comparative A- 
rithmetick inſues, which is wrought by num- 

bers, as they are conſidered to have Relation one 

toanother, | | 

Soctins bib. TI. This Relation conſiſts in quan- 

L3.cap.21 tity, or quality. 

ITT, Relation in quantity is the reference or re- 
ſpe, that the numbers themſelves have one unto ; 
another: As when the compariſon is made between 
6 and 2, or2andG: 5 and 3,0rz3 and. 

IV. Here the Terms or Numbers propounded are 
alwayes two, whereof the firſt is called the Ante- 
cedent, and the other the Conſequent : So in the 
firſt example, 61s the Antecedent, and 2 the Con- 
ſequent : and in the ſecond, 2 is the Antecedent, 
and 6 the Conſcquent. | 

V. Relation in Quantity conſiſts either in the 
difference, or elſe in the rate or reaſon that is 
found betwixt the Terms propounded. 

VI. The difference of two numbers is the remain- 

der, which is left aſter ſubtraction of 

Difference, the |cls out of the greater : ſo 6 and 2 

being the terms propounded , 4 is the 

difference betwixt-them ; for if you ſubtract 2 out 
of 6, the remainder is 4. 

VII. The 


4 Chap. XXX. Numbers in Quantity ' 291 


VII. The rate or reafon betwixt two numbers is 
the quotient of the Aritecedent divi- 
ded by the Conlequent : Soif it be Rate or Reaſen 
demanded what rate or reaſon 6 
hath to 2, banſwer , Triple reaſon + for if you 
divide 6 the Antcccdent, by 2 the Conſcquent, 
the quotient is 3, 2 being contained jult 3 times 
in 6. In like manner is, there ſubtriple reaſon 
betwixt2 aud 6, (or if you divide 2 by 6, the 
quotient is 5, or (which is all one) 5 , becauſe 6 be- 
ing not once found in 2, there remains 2 for the 
Numerator, G the Diviſor being the Denomina- 
tor of the Fraction given you in the Quotient, 
according to the 9 Rule of the 16 Chapter aforego- 
ing. 

VIIT. This ratc or reafon of numbers is cither 
equal or unequal, 

I X. Equal reaſon is the Relation that «qual 
numbers have unto one another ; 
as5to5, 6 tos, 7 to 7, Kc. 

| X, Here the one being divided by the other, the 
quotient is alwaycs an Unit ; for if it be deman- 


Equal Reaſon. 


' ded how often F is in 5, the anſwer is 1. 


X T, Unequal reaſon is the relation that une- 
qual numbers have one unto ano- | 
ther ; and this is either of the grea- 
ter to the Jeſs, or of the leſs to the Vnegue! reaſon. 

cater, 

XII. Unequal reaſon, of the greater to the leſs, 
js when the greater Term is Antecedent : as of 6 
to2,5 t03, and the like. 

XIIT. Here the quotient of the Antecedent di- 
vided by the Conſequent is alwayes greater than 
an Unit; So 6 divided by 2, the Quotient is 
3» 
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*2 , and 5 divided by 3 , the quotient is 1+, 

X IV. Unequal reaſon of the lels tothe greater, 
is when the lefſer Term is Antecedent : as of 2 to 
6, 3 105, &Cc. | 

XV. Here the quotient of the Antecedent divi- 
ded by the conſ{cquent is alwayes I: (6 than an vnit ; 
So 2 divided by 6, the quotient is + or 33 and 3 di- 
vided by 5, the quotient is 4. 

XV T. Eachof theſe kinds of unequal reaſo: js 
again ſubdivided into five other kinds or varicties, 
whereof the three firſt are limple, and the other 
two arc mixt, ' 

XVTI, The fimple kinds of unequal reaſon are 
17. Manifoll, 2. Superparticular. 3. Super- 
partient, 

XVIII. Manifold reaſon of the greater to the 

leſs is, when the Confſequent is con- 
Manifold Rea- tained in the Antecedent «divers 
ſon. times withour any part remaining; 

as 4 to2,8to4, 16to8, whici is 
called Double reaſon, becauſe the Is is cortain-d 
ewice in the greaterz ſo 6 to 2 is triple reaton, 
$ to 2 fourfold reaſon, &c. 

XI X. Here the quotient of the Anteccdent di- 
vided by the conſequent is alwaycs. a whoi: num- 
ber : fo 8 divided by 2, the quotient is 4. 

X X. The oppoſite of this kind, viz. of tlic ll 

| to the greater, is called ſubmani;o!d; 
Submanifeld. Examples hereof are 2 to 4, 4 to8, 

8 to 16, &c. Likewiſe 2 to6, 2 to 8, 

2 to To, &Cc- 
X XI. Superparticular is, when the Antecedent 
contains the conſcquent once, and 
Superpartics Þ<Ades an aliquot part of the conle- 
tar. guent 


Chap.XXXIV. Numbers in Quantity 293 


quentz that is, an half, athird, a fourth, or a 
huth part, &c. of the conſequent, 2s 3 to2 4 to3, 
5 to4, Gto,5, and the likez here- three divided 
by 2, the quotient is 1, and 4 being divided by.z, 
the quotient is 13. In like manner5 divided by 
4, the quotient is I ;, and 6 divided by 5 the quo- 
tient is 2 55whereſorc I fay 2 and half2 (thatis 1) 
conltitute 3 : So likewiſe 3 and one third part ot 
3 (viz, 1 )conſtitute 4, and oof the ref, 

XXII, Here the quotient of the Antecedent dis 
vided by the Conſequent is a mixt number, whwſc 
whole part, as alſo the numerator of the frafi MN 
annexcd, isalwayes an unit: as is obſcrvable in 
the examples latt mentioned, 

XXITI, The oppolite reaſon of 5 ab ſuperparti- 
this kind 1s Subſuperparticular, as 2 © 
t03,3 to 4, 4toF, 5 to6, &c. 

X X1V. Superpartient is, when the Antecdlini 
contains.the Conſcquent once, and 
belides divers parts of the conſe- Superpartient. 
quent: 255 to3Z, 7to5, 7 to4, 
$05, 9to5, 11t07, &&c. here 5 divided by 
3, the quotient is a3. and therefore 5 contains 3 3 
once, and zof33 tor 3 and two thirds of 3 ( vis, 
2) conſtitute So 

XXV. Here the quotient of the Antecedent di- 
vided by the conſequent is a mixt number , whol- 
whole part being an unit, hath aiwaycs for the 
Numerator of the fraction annexed unto it a num- 
ber compoſed of more units than one: ſo the con- 
ference being made betwixt 5 and Z, and 5 the 
Antecedent being divided by 3 the conſequent, the 
quotient is 1 ++ 


XXVI, The 
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X XVI. The oppoſite of this reaſon is Sub- 
ſuperpartient : Examples hereof are 
Subſuperparti- 2 to5, 5to7, 4to7, Fto8, 5 to 
_ 9,7to 11, and the like. 
XXVII. The mixt kinds of unequal reaſon are 
Manifold Superparticular, and maintold ſuperpar- 
. tient. | 
XXVIITI. Manifold Superparticular reaſon is, 
; when the Aptecedent contains the 
a aonn conſequent divers times, and belides 
an aliquot part of the conſequent : 
as5 to2, 1Oto3, 17 fo 4,21 to5,and thelike. 
XXIAN. Here the quotient of the Antecedent 
divided by the conſequent is a mixt number, whoſe 
whole part conſiſting of more units than one , 
hath alwayes an unic for the Numerator of the 
FraQion annexed unto it; ſo 5 divided by 2, the 
Quotient is 2 7, and 21 dividedjby 5 , the quotient 
IS 4 5. 
Submanifold XXX. The oppoſite of this Reaſon 
Sap erparticu- is Submanifold Superparticular as 
tar. 2to5, 2t07, 3t07, 4to 9, &c. 
XXXI. Manitold Superpartient is, - when the 
Manifold Su antecedent contains the conſequent 
perpartiene, - 9iverstimes, and belides divers parts 
of the conſequentz as 8 toZ3, 17 to 
5,19 t04.28 to5, &c. 
XXXI1. Here the quotient of the Antecedent 
divided by the Conſequent is a mixt 
Submanifold Number, whoſe whole part as alfo 
Juperpartients the Numerator of the Fraction an- 
nexcd untoit, is alwayes a Number 
compoſed of more units than one : ſo 8 divided 
by 3, the quotient is 2 2, and 28 divided by 5, the 
Quotient is 5 + XXXIIT, The 
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' XXXITI. The Oppoſite here is Submanifold 
Superpartient : as 3 to8, 5 to 17, 4toig, 5 to 
28, and the ike. 

And theſe arc the ſeveral kinds or varieties of 
the Rates or Reaſons that are found amongſt 
Numbers, fo that no two Numbers whatſoever 
can be named, but the rate or Reaſon betwixt 
them is comprehended under one of theſe tive 
kinds. 


CHAP. XXXV. 


The Relation of Numbers in Quality, 
where of Arithmetical and Geomety1- 
cal Proportion. 


I Elation in quality ( otherwiſe called Pro- 
| _ portion ) is either the refe- 
rence or reſpe& that the Reaſons of Yide Enclid. { 
Numbers have one unto another, or 3: - _— 
elſe which the differences of numbers © < 
have one to another. 
TI. Therefore here the Terms propounded 
ought alwayes to be more than two, for o- 
therwiſe there cannot be a compariſon of Rea- 
ſons or differences in the Plural number. 
T1TT. This propgtienis cither Arithmetical, or. 
Geometrical. 
IV. Arith- 
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IV. Arithmetical proportion is , when divers 

numbers differ according to an” equal 
difference, as 2,4, 6, 8, 10,&. here 
2 is the comman difference betwixt 2 
and 4, 4 and 6, 6 and.$, $ and to, &c. Sor, 2, 
3, 4, 5, 6,7, &c. differ by Arithmetical Propor- 
tion, x beivg the common diff:rence betwſxt 
them. 

V. Arithmetical Proportion is either continu- 
cd or interrupted. 

V I. Arithmetical Proportion continued is, 

when divers numbers are linked to- 
I. Continued. gether by a continual progreſſion of 

cqual differences. Such are the ex- 
awples laſt propounded, as alſo theſe 1, 3, 5, 7, 
9, 11, 13. &c. And 100000, 200000, 300000, 
400000, &c. 

V1. In arank of numbers that differ by Arith- 
metical Proportion continued, the ſum of the 
firſt and Jaſt Terms being multiplyed by half the 
number of the Terms, the Produdqk is the total 
ſum of all the Terms : fo it being demanded , how 
many ſtrokes the Clock firikes betwixt midnight 
and noon 3 the Terms of the Progreſſion in this 
queſtion are Twelve, vis. 1,2, 3,4, $5, 6,7, $,9, 
IO, 11, 12.. for in that order the Clock (irikes, 
wherforeif I multiply 13 the ſum of 12 , and ! 
( the rſt and 13ſt Terms) by 6 ( being halt the 
number of the Terms ) the Produc is 78, which 
is the total fum of all the Terms propounded be- 
ing added tegether. | 

VIII, Orthus, Multiply the number of hc 
Terms by the halfſum of the tirfi and lafi Terms,& 

'then likewiſe the ProduQt will give you the we 
'0 


Arithmetical 
Proportions 


Book. I 


-_ 


| Chap.XXXV. Numbers in Quality. 297 


of all the Terms: fo 13, 11,9, 7, 5,3, being given, 
their total is 48, for 8 the half fam of 13 and 3, 
the firſt and laſt Terms being multiplyed by 6, the 
number of the terms, the produdt is 48. 

I X. Three numbers being given , that differ by 
Arithmetical proportion continued ,- the mean 
being doubled,is equal to the ſum of the extreams: 
ſo5,6,7, being given, 6 being doubled is equal 
tothe ſum of 5 and 7 the two extreams. 

X. Arithmetical Proportion may be | 
continued either upwards or down- Upward: 
wards. 

XI. Upwards, when the Terms of the Progre(- 
fion increaſe, as theſe, 2, 4, 6, $8, 10,-12, &c. ot 
theſe, 2,-2, 3, 4, 5, 6, &c. And this laft rank 
is more particularly termed Natural Progreſ- 
for, © 

XII. Here when the firſt term is alfo the com- 
mon difference of the terms, the laſt texm being 
divided by the number of the terms , the quotient 
will give you the firſt term of the rank ; again in 
this caſe the fir{t term multiplyed by 'the number 
of the terms produceth the laſt term : ſo this rank 
3,6,9,12, 15,'18, 21, being propounded, whete- 
in 3 is both the firſt texm as alſo the common dit» 
ference of the terms;z Ifay 21 the laſt term being 
divided by 7 the Number of the terms,the quotient 
$3 the firſt term3 contrariwiſe 3 the firſt term 
multiplyed by 7, produceth 2 1the'laft term: 

XITI. \Arithmetical proportion continued 
downwards is, when the-terms of the 
progreffron decreafe : ſuch as are 35, Powewards 
32, 2g, 26, 23,20; And 40, 35, 30, 

*3, 20, FS, IO, 5» | 
T AIT, Here 
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XIV. Here when the laſt term is alſo the com- 
This Ruleis'in 100N Cifference of the terms, thefirl 
the inverſe of term being divided by the Number 
re 12. Rule of the terms, the quotient will pive 
aforegoing. you the laſt texm: Again, the laſt 
term multiplyed by the number of the terms, pro: 
. duceth- the tir{t term of.the rank. 

For cxample, this rank 40, 35, 30, 25, 20 i15, 
10, 5 bcing propounded, in which 5 1s buth the 
laſt term, and likewiſe the common. difference of 
the terms, I ſay, 40 the firſt term beirg divided 
by 8 the number ot the terms , the quoticnt is 5 
the laſt term ; on the other fide 5 the Jali tern 
being rultiplyed by. 8, the product is 4©. the fill 
term. | 

XV. Arithmetical Proportion interrupted is, 

when the Progreſſion is difcontint- 
2. Interrupted. - &d: as in theſe numbers 2,4,8.10; 

here 2 and 4 being compared withs 
and 10 differ according to Arithmetical propor- 
tion, but ſodo not 4 and 5 differ , for 2 is the 
common difference betwixt 2 and 4, $8 and 10, 
whereas the difference betwixt 4 and S is 4. In 
like manner $, 14, 17,23, diffcr by Arichmetical 
proportion interrupted. | 

XT I. Four numbers being, given, that differ 
by Arithmetical proportion either continued or 
interrupted, the ſum ofthe two: means js <qual to 
the ſum of the two extreams : oF, 6, 7, 8, being 
given, the ſumof 6and 7, the rwo mean numbers 
is cqual co the ſum of 5 and 8, the two <xtreams: 

and 8, 14, 17, and 23, being propounded , the 

ſum of 14and 17 being added together is equal to 
the ſum of 8 and 23. 

| XVTI.Geo 
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PII. Geometrical proportion is , when di-- 
vers numbers differ according to like 
Rate or reaſon : that is, when the rea p,,,,,,;v,, 
ſons of numbers, being compared to- 

gether, are equal. S01,2, 4, 8, 16, 32, &c.which 
differ one from another by double reafon,arc (aid to 
differ by Geometrical proportion, for a3 one is halt 
2,02 is half 4, 4 half 8, 8 halt 16, 16 half 3 2,&c. 

XV 1TI. Geometrical proportion is 
either continued or interrupted, 

XINX, Geometrical proportion continued is , 
when divers numbers are linked together by a 
continued progretſion of the like reaſon : of this 
fort is the example laſt given: foras 1isto2, fo 
is2t04, 4 toÞ, 8 to 16, 16 to 32, &c. So like- 
wiſe the numbers 3, 9, 27,81, 243 729,&c. diffir 
by Geometrical proportion continued, viz. by tri- 
ple reaſon, each of them being contain:d three 
times in the next number that follows ir.- 

XX. In numbers continually proportional from 
1, the firſt number from 1 is the root or firit 
power, the ſecond is the ſquare or ſecond power, 
the third the cube or third power , the fourth th;z 
Biquadrate or fourth power, the fifth the tifth povy- 
cr, the ſixth the ſixth power, &c. So in this raok 
ot numbers, 1,3, 9,27, 81, 243, 729, &Cc. 3 is, 
the root, 9 the ſquare, 27 the cube, 81 the biqua- 
drate, 243 the fitth power, 729 the ſixth power, 
&c, 

X XI. The root being multiplycd by it £.1f 
produceth the ſquare, which bcing 
gain multiplycd by the root produ- 
ceth the cube, and fo cach proporti- 
onal being multiplyed by the root preduceth the 
T 2 proportionel 


I Conti: ued, 


Mean Proper- 


tional, 
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proportional next above it, and then the numbers 
comprehended betwixt 1, and the laſt number pro- 
duced are called mean proportionals: fo in this ' 
rank of proportional numbers, 1,2, 4-8, 16, 32, 
&Cc. 2 the root being multiplycd by it (elf prody- 
ccth 4 the (quzre, which being again multiplyed 
by 2 produceth; 8 the cube , then 8 being multi- 
plyed by 2, the product is 16 the biquadrate , and 
ſo of the reſt in their order, and here2,4, 8, and 
16 are the mian proportionals in the rank pro» 
pounded. | 

XXIT. It you multiply the root by it (clf, and 

conſequently the ſubſequent num- 
res bers by themſelves, the rumbers in- 
He, tercepted betwixt 1and the number 
kr, pace laſt produced may not unatly be. 
called cortinual means: fo 2 being 
given forthe root, multiplyed by it ſelf , the pro- 
dud is 4, which being again multiplycd by it (elf 
produceth 16, then 16 in like minner {quared 
produceth 256, which'likewilſe multiplyed by it 
ſcIf produceth 65536, I lay then that 2, 4, 16, and: 
256 are continual means betwixt 1 and 65536. 

X X FI1. The continual means comprehended be- 
twixt any rumber yiven and1, are diſcovered 
by a continued extractjon of the ſquare roots 3 for 
example, 65536 bcing given, the root thereof ex- 
traced is 256, whole root is 16, then the root of 
16 is 4, and the root of 4 is 23 fo. that at aft I 
hind 256, 16, 4, and 2 to be continual means in- 
tercepted betwixt 65536 and 1 as beforc. 

XXIV, In numbers that increaſe by Geometri- 
cal proportion continucd ; if you multiply the 
laſt term by the quotient of any one of the terms 


divided 


4 3 05> ©s o 
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divided by another term, which being leſs is nex* 
unto it, and then deducting the tirft term out of 
that produc, divide the remainder by a number 
that is an unit leſs than the quoticnt, the Jaſk 
quotient- will give you the total of all the terms 
propounded in the progreffionz fo this rank >, 
6, 18, 54, 162, 486, 1458, bcing propounded, 
wherein the proportionals differ by ſubtsiple pro- 


' portion, Ifrft cake 2 and 6 the two firſt terms, 


and dividing's by 2, I tind the quotient 3, where- 
fore multzplying 1458 the alt texm, by z the quo- 
tient, the provuct is 4374, out of which if 1 de- 
duc 2 the tirſi texm, the remainder is 4372, which 
being divided by 2 { viz, a number which is an u- 
nit leſs than 3 the quoticnt } the left, quotient? 
gives me 2186 , which is the fota] (um of the pro- 
portionals propounded. 

XV. Three proportionals being given, the 
ſquare of the mean is equal to the preduGt of the 
extreams ? ſo. 4, $, and 16 biting propounded, 5 


- times 8 being 64, is equal to 4 fimes 16, wh'ch is 


likewiſe 64. 

XXV 1, Geomctrical proportion interrupted is. 
when the progreſſion of like rex- 
lonis diſcontinued , in ſuch fort 2. /nterripted.- 
that four numbers being given, the 
like reaſon is not found betwixt the ſecond and 
third , that is betwixt the tirſt and ſecond, and the 
third and fourth ; of this fort arc theſe numbers 
2,4, 16,32, hereas 2 is,t04, fois 16to 32, for 
they differ by double reaſon ; but as 2 is to 4 , ſs 
is not 4 to 16, for 4 and 16 differ by fourfold rea- 
fon, 4 being contained 4 times in 16 : fo likewiſe 
4, 8, 8, 16, differ according to Geometrical pro- 
portion interrupted, T 3 . XXVTE 
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XXVTI. Thenumbers of Multiplication and 
Divition are proportional 3 for in Multiplication, 
as I js to the Multiplicator, fo is the Multiplicand 
to the produc, or as 1 is to the Multiplicand, fo 
is the Multiplicator to the produdt : Again, in 
Diviſion as the Diviſoris to1, fo is the Dividend 
to the Quotient: or as the Diviſor is to the Di- 
vidend,ſo is 1 to the Quotient. 

XXVTIH. Four proportional Numbers whatfo- 
ever being given, the produd of the two means is 
equal to the produtt of the two extreams: So 2 
4, 16, 32, being propounded, 4 times 16 ( which 
is 64.) is equal to 2 tines 32, whichis likewiſe 64. 

Here endeth the firſt Book, which containeth all 
that is abſolutely neceflary , for the full under- 
ſianding of common or praflical Arithmetich, Such as 
defire to ſee how the ſame /is performed by arti- 


ticial , or borrowed numbers , called Logarithmer, 
may peruſe Mr. Vingates Second Book, being a di- 
ſtint Treat iſe of artificial Arithmetic, 


Sm. 
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9. A demonſtration of the Rale of Falſe. 
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Caging of Veſſels. 

11. Sports and Paſtimes, 


An 


206: Appendix 1 


. An Explication of ſuch Notes or 
Charafters, which for brevity 
Jake are uſed in this AP- 

_ PENDDX. 


His is a note of Addition, ſignifying that 
the number which followeth ſuch fign is to be 
added to the number preceding itz ſo 3 &® 4 im- 
plycth that 4 is to be added to 3 : fometimes allo, 
when no number is placed next after the ſaid note, 
 implieth that the cumber preceding is not ex- 
actly expreſt ; fo the ſquare root of 2 is 1.414 Tor 
414, &c. that is, 175% and ſomewhat more. 
This — isa fign of SubtraGion , ſignifying thit 
the number which followeth fuch tign is tobe ſub- 
tracted from the number preceding it z ſo 6-—— 2 
kgnificth the diffcrence between 6 and 2, or2 to 
be ſubtracted from 6. 22 
This * is a fign of Mzltiplication, ſignifying that 
the number which precedeth'ſuch fgn is to be mul- 
tiplyed into, or by the number following the tign:; 
ſo3 x 4 implieth that 3'is to be multiplyed by 43 
likewiſe by 3 * 4 x $ is underſtood the continuat 
multiplication of the numbers 3, 4, and: S 3 vis, 
3-is to. be .multiplyed by 4 , and the - produd is 
to be multiplyed by 8. Sometimes alſo ' the faid 
ſign hath reference to as many of the preceding 
or following numbers as have a little line placed 
over them; ſo3*2t6 or zt6 « 3 ſignifieth tha 


3. to be multiplyed by the ſ#m of 2 and 6, Lu 
| , wil 
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wiſe 8— 5 *. 3, Or} * 8—5 implicth that 3 is 
to be multiplied by the difference between. 8 and 5: 
Moreover it A and B repreſent two numbers , then 


 A* Bor A B implicth the product of the multipli- 


cation of thoſe numbers ; Likewiſe B—-C * A lig- 
nitieth the produ& ariſing from the multiplication 
of the exceſs of the number B above the number 
C, by ( or into } the number A. Again, if A B and 
AC repreſent two lines, then A'B « A C impli- 
«tha reangular Figure or long ſquare made of 
the lines AB and AC. | 
Numbers-placed as you ſee in the 3) 18 (6 
Margent denotea Diviſor, a Dividend 
and a Duotient, to wit, 3 the Diviſor,18 the Divi- 
dend, and 6 the Quctient ; the like Is to be under- 
ſtood of cther numbers ſo placed. | 
Numbers placed after the manner of a fattion de- 
note a quotient, which ariſeth from dividing the 
2x5x*6 
—is equal 


Numerator by the Denominator;ſo 
to the @wotient, which ariſeth from dividing the 
produdt of the continual multiplication of 2, 5 and 
6 dy the produd} of 3 multiplied by 4. 

Four numbers placed as you ſee in 2:4 :: 6.12 
te Margent are Geometrical proporti- 
onals,viz. As 2 is to45 fois 6 to 12; or if 2 give 
4 , then 6 willgive 12. Sometimes alſo they arc 
gaced thus, 3 oo eo $:0.þ Gooon £2: 

This = is a note ot equalityor equation 3 ſo by 3 
Tq4=5 t 2 is ſignified that the ſumef 3 and 4 is 
equal to the ſum of 5 and2: alſo7 —3 = 9—5 
bgnifieth that the difference between 7 and 3 is &- 
qual io the difference between 9 and 5 that is, 7 
Icflencd 
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leflened by 3 leaves the ſame remainder, as 9 lef- 
fencd by 5: Alſo 4 * 3 — 12 implieth that the pro- 
ds of the multiplication of 4 by 3 is equal to 12. 
'> This is a {ign of mority, ſignifying that the 
number on the left hand of ſuch ſign is greater than 
the number on the right hand thereof; fo 5 > 3 
implicth that 5 is grester than 3. 
_  < Thisisa fignof minority, (ignifying that the 
number on the left hand of ſuch lign is leſs than the 
number on the right hand thereof; fo 3 < 5 im- 
plicth chat 3 is Jeſs then 5. 
\ This Character / or / q. ſignifies the ſquare 
root of the number. which follows it, ſo / 144 im- - 
Plics the ſquare root of 144, to wit 12. 

Alb this y/c. ſignifies the cube root of the num- 
ber which follows it,So \/c. 1728 ſignifies the cube 
root of 1728; which cube root will be found to be 
12 | | 


APPENDIX: 


GC H A P, L. 
Of Contrattions in the Rule of Three. 


=» Uch as are well verſi in the parts 
£9 of Arithmetick, which have been 
20 fully laid open in the precedent 

Book, andare mindfull of rhe 
' Notes or Symbols before ex- 

plained, will find no difficulty 
> in the 1, 2, 3, 4, 5, andio 

Chapters: of this Appendix , 
wherein divers compendious operations no leſs de- 
lightful than uſeful are methodically handled, and 
the reſt will be as eafic to ſuch as are but meanly 
acquainted with Geometrical demonſtration, 

II.To repeat the breit wayes of Multiplicatzon fet 
forth in the 10,11,and 12Ralef? of the fifth Chapter, 
or thoſe of Diviſion, in the 12, 15, arid 16 Rates "= 

che 


_ 


—z 
CL 
_ 
G- 
WE 
_ 
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the fixth Chapter aforegoing, would be a ſuperflu- 
ous work, and therefore I ſhall preſuppoſe the Res- 
der to be throughl y-acquainted with them, as alfo 
with competent knowledge in the operations of 
fra&tions both vulgar and decimal. | 

HL \t will be no (mall advantage to the Pradiical 
Aritbmetician, to have by heart not only the com- 

mon Table of Multiplication, 
24 but thisalſo in the Margent, 
36 to the end that when a num- 
48 ber is given to bc multiplied 
60 or divided by 12, ( which 
72 happens in the RedudGion of 
84 ſhillings to pexce and the con- 
96 verſc)the produti or quottent 
108 may be writen down in one 


nd 


GWU Qin. v0 


© nm” PII Fe. ooo 
x 
—_ 
Iv 
| 
ang —— (po en Cn" 


9 
D line only,as in the Examples 
following. 
3472 4736 
I2 12 


12 ) 41664 ( 3472 I2 ) 56832(4736 


IV. When a whole number is given to be divided 
by a Diviſor , which is equal to the produce of the 
Multiplication of two fingle bgures, inſtead of di- 
viding by that Diviſor you may tirft divide by one 
of thoſe lingle figures, and then divide the quotient 
by the other,ſo will the laſt quotient be rhe ſame as 
if the Diviſion had been finiſht by the Diviſor tilt 
given:thus if 3466 fartbings be given to be reduced 
to ſhillings,becauſe 8 x 6 = 48 I firſt divide 3466 by 


þ 
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$. fo there will ariſe 433 
for a new Dividend, and 8 ) 3466 
2 farthi;gs remain; then I f, 
divide the ſaid 433 by 6, 6 ) 433 (72.2 
ſo there will ariſe 72 5, or 
72 ſhillings 2 pence, which with the 2 farthinge re- 
maining of the firſt Diviſion make inall 72 s.: 2 + d. 
* which is the very quotient, when 3466 farthings are 
divided by 48. Note that you are fo refcrve a 
farthing for every unit remaining of the fir{t Di- 
vition by 8, and two pence for every unit remiin- 
ing of the ſecond Diviſion by 6. The reafun of 
che operation is evident,for % of 4 = 75+ 

In like manner,it 7 136 pence arc given tobe rc- 
duced into pounds,bccauſe 240 4. = 1 Lallo 6 « 40 
=240,theretore if 7 136 pence be hit divided by 6, 
the quotient will give 1189 fix pences,and 2 p:nce 
remain 3 then if 1189 bedivided by 40o,{ that is by 
4, after 9 the laſt place of the Dividend towards 
the right hand is cut off ) 
the quotient will be 2g f, 6) 7136 
and there will remain 29 © -& 
fix pences, or 14 4. 6 4d, 40)118/9)29:14 : $ 
which together with the 
2 pence remaining of the tirſt Diviſion, and the 
ſaid 29 /. makes inall297.: 14 5.: 8 4. which is 
the ſame with the quotient d when 7136 penis are 
divided by 240,for 75 of , > 555» 


Again, ſuppoſe 3463 pence are given to be redu- 
ced into ſhillings ; torafmuch as 4 x3= 12 , I tir(t 
divide 3463 by 4, ſo there will ariſe 865 tor a new 
Dividend and 3 penceremain:; then 1 divide the 


ſaid 865 by 3 fo there will ariſe 288 3 or 285 * 
- 


er ":/0 ontrattions in Appendin 
or 4 d, which with the 3 
4) 3463 | pence before remaining 
5, &d, - make288s. 74. which 
3) 365 ( 288..7 is the ſame with the 
| quotient, when 3463 

pence are divided by 12, for + of  — 5+. 

V. In the Rule of Three as well dize& as inverſe, 
when the Diviſor with either of the other two gi- 
ven numbers may be ſeverally divided by ſome 
common meaſure, without leaving any remainder, 
the quoticnts may be taken for new terms and 
proceeding in like manner as often as is poſſible, 
the operation according to the tenth Rule of the 
eighth Chapter, or the ſecond Rule of the ninth 
Chapter , will be much contracted : ſo if it be de- 
manded what 52 yards of Cloth will coſt at the 
rate of 21. for 14 yards, the Anſwer will be 
found 7$ pounds, in manner following. 


Y l y. 
34 +. © ++ $2 
foot $55 JD 
> 3". +» #675 IP 


In the firſt rank you may obſerve, that the Divi- 
ſor 14 and theſccond term 21, being ſeverally di- 
vided by their common meaſure 7, ( the three new 
terms inthe ſecond rank} will be 2,3, 52. Againin 
the ſecond rank the Divifor 2 and the third term 
52 being ſeverally divided by their common mea- = 
fure 2,the three new terms ( in the third rank ) will 
be 1, 3,26, Laſtly, working with theſe according 
to the Rule of Three diref,the Anſwer tothe queſit- 


on ( or fourth term ) will be found to be 78. 
Another 
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Another Example,1t 2 2 men will finiſh a work in 
16 dayes, what time mult be allowed to 12 men 
for the finiſhing of ſuch a work? Anſwer, 28 
daycs. 


men dayes men 
UE ove 16 ooo Ul 
T ooo BS; oo 4 
7 «© 4 «© IT (286 dayes 


| In thefirſtrank you may obſerve, that the Divi- 
for 12 (for the rule is inverſe ) and the firfi term 21 
being ſeveraliy divided by their common mealure, 
3,the three new terms ( in the ſecond rank )will be 
7,16, 4. Again, in the ſecond rank, the Diviſor 4, 
and the ſecond term 16, being ſeverally divided by 
their common meaſure 4, the three new terms in 
the third rank will be 7, 4, 1. Laſtly, working with 
theſe as the Rule of three inverſe requires, the 
Anſwer to the queſtion ( or fourth term ) will be 
found 28. 

VI,.In the Rule of three,as well dire as inverſe, 
when the Diviſor and cither of the other two 
terms are fractions having a common denomina- 
tor, the ſaid denominators may be rejected , an1 
their numerators retained as new terms: fo if it 
be demanded what is the value of 5 of an El, when 
+ of an Ellare worth 66 pence, the Anſwer will be 
found 154 pence , and the Work will ſtand as you 

& 


S os OO. Þ 
Zi... 60 0-7 ; 
J.. 23 +. 7 ( 154 


A uother 


\ 


_ 


Another Example. If 3 + yards of Scarlet cloth 
coſt 8 /, 15 rs. what is the price of one yard at that 
rate? Anſwer 21.65. 84. 


= 
LM. 


x4 $ 

do t$o 
15 +++350 

$ ooo Joce oof 23 fb 

PIT. In the Rule of three as well dire as in- 

verſe, when the Diviſor only isa fraction, either of 
the other two terms may be reduced to a fraction 
of the ſame Denominator, and then the Denomina- 
tors may be rejected, as before in the i1xth Rule; 
alſo when one of the three given terms is a fraQi- 
on, and.is not the Diviſor, the Diviſor may be re- 
duced to a traFion of the ſame Denominator with 
the fraction hir(i given, and then the common De- 
nominators may be likewiſe canceled. 

An Example of the tirſt Caſe may be this, if } of 
a yard colt 14 5. what is the price of 1 yard ? Anſwer 
16 ſhillings. 


yard (ſhill, yard 
i o0e. BS o—o Þ 


JU 04 %! 
—_— 
+ 


_ : 
; h 550 $.. ( 16(ill. 


An Example ofthe ſecond Caſc;if of ſtuff which 
iszof a yard in breadth, 7 yards in length will 
make a Garment 3 how much of that ſtuff which is 
one yard in breadth will be ſufficient for the fame 
purpoſe? Anſwer 5 5 yards. 


Rules 
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EX . © » 7 * I 
Rules of 3 ) + | 
Inverſe. 4 ©. * s s . © *S 4 


gr ——O—C 


CHAP. II. 


Rules of Praftice by Aliquot parts. 


I N Aliquot part takes its name from the £Za- 

tine word aliquaies, for( according to Eu- 
did ) an aliquot part is of a greater number ſucha 
part, which being taken (aliquoties or) certain times 
doth preciſely conſtitute that greater numberfo 3 is 
an aliquot part of 12,for 3 taken four times doth ex- 
atly make 12,without any exceſs or def 3 in like 
manner 4 is an aliquot part of 20, becauſe 4 taken 5 
times doth preciſely make 203 but 7 is not an ali- 
quot part of 20, for 7 taken twice doth want of 20, 
and being taken thrice doth exceed 2035 this kind 
ofpart laſt mentioned is by Exclid called pars ali- 
quanta, of which there will be no ulc in chi; 
place. 

IT. When the Rule of Three dired hath 1 or an 
Integer for the tirſt time, it is commonly called a 
ale of Pradlice, either from the great uſe and pra- 
Qice thereof in common affairs, or elſe for that 
queſtzons of this'nature, may be reſolved by operae 
tions more ſpeedy and practical than thoſe of the 
Rule of Three. 

u 3 Hl. The 


OP 
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TIT. The choiceſt of theſe Rules os Pratiice may 
be reduced co 5 Cales,vis. 


1. Of ſhillings under 20. 
When th BA, | 2, Of pounds and (hiliings, 
of 1 or an 1n- }3, Of pence under 12. 
teger confiis, 4. Of ſhillings and pence. 
5- Of pourds, ſhilliugs, pence, 
4 with parts of a peny. 


All which caſes with others of the like nature 
are handled in their order. : 

IV. Any cven number of ſhillings is cither 7; of 
a pound( that is 2 ſhillings, ) or cltc is compoſed of 
To 1. (to wit 2 s. ) taken ccrtain times: fo 8 F. ts 
compoſed of 5 I. ( or 2 ſhillings ) taken four times, 
in like manner 18 s. is compoſed of 7+ /. raken nine 
times, 

V.When the price of 1,0r an integer of what name 
loever,is 2 ſhillings, the price ot as many. Intepers 
as one will of that name is diſcoverable, at firſt 
lipht,to wit by accounting the double of the tigure 
which ftands in the hrft place ( towards the right 
hand ) of the ſaid number of Integers » as ſhillings 
and the rclt ot the ſaid number as pounds - {o 345 

yards at two {ſhillings the 
yard fhi!l, yards yard will coſt 34 /. 10 vs. for 

t .. 2 .. 345 the doubleof5 is 10, which 
—— |Iwrite down apart as thil- 
Anſwer 34.1. 10s. lings, then «<liceming the re- 

maining tigures towards the ' 

left hand, to wit 34, as an entire number of 
pounds, the Anſwer will be 34 l. 10s. This 
coatraGion is nothing elſe, but dividing ar 
x 


q 
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ber of Infegers , whoſe price is required by 105 


More examples hercof are theſe ; 


oz. ſhill, + oz. 
Eons Þ os 2047 


Anſw, 205 .. 1 


yard fhill, yards 
FF: os 2 "I I20 


— 


l, s, 
Anſw. 12 ..0 


V 1. When the given price of 1 or an Integer 
is any even numbcr of ſhillings grcater than two 
ſhillings, multiply the nutter of Integers , whoſe 
price is required, by half the given number of 
ſhillings, with this caution, that the double of the 


hgure which ariſcth » a the Gift place of the pro- 


duct be written apait as ſhillings, and the reſt of 
the product as pourds : foil it be demanded what 
218 yards at © (hillings the yard will amount unto, 
the Anſwer will be fourd 
871. 4.5. for multiply Y. f, Yo 

l 


218 by 4 (which is half 8 Ss .- 219 
the given number of {hil- 4 
lings)faying,4 times 8 is 

32, here the double of 2 07 74 


(-to wit , of that figure 

which is to poſſeſs the tirli place in the produd ) 
is4, which I ſet apart as ſhillings, keeping 3 in 
mind for the three tens, again 4 times 1 1s 4,which 
u 3 . with 
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with 3 in mind makes 75 laſtly, 4 times 2 makes 
8, ſo I conclude that the Anſwer. to the queſtion is 
87 I. 4s. The reaſon of this contration is evident . 
from the fourth-and fifth Rules atoregoing, More 
examp!'es of this Rule are theſe following, 


yard Sv, yards 
I '... 14». 430 


l. UA 
Anſw. 305 ,. 4 


yard s yards 
| 0 Dio. B30 


l. s, 
Anſw, 207 .. © 


VII. Any odd number of ſhillings is either 
compos'd of 55 1- (or2s. ) and of 551.(or 1 5.)or 
elſe it is compos*d of 55 1.( or2 5s. ) taken certain 
times,and of ;5 1. { or 1 s. ) $03 5. is compos'd of 
25.and 1s.. Alſo7 s. is compos*'d of 2 5. taken 
three times and of 1 £. Likewiſe 13 5. is compos'd 
of 2 5. taken (ix times and of 1 y, 

VIII. When the given price of 1 or an Inte- 
ger is an odd number of (ſhillings, work for the 

greateſt even number of ſhillings containcd in 
that odd number , according to the fifth os f1xth 
Rule aforegoingz then for the odd ſhilling remain- 
ing , take 5% of the number of Integers , whoſe 
Price is required ( by the 16 Rule of the fixth 
Chapter of the preceding Book. ) Theſe two re 
fults added together give the Anſwer to the 
queſtion; 
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queſtion : ſo if it be demanded what 2344 ounces 
at 13 5. the ounce will coſt, the anſwer will be 
found 1523 /. 12 s. Forif( according to the fixth 
Rule of this Chapter ) 

I multiply 2344 by 6, oz. ſhill. oz, 

(to wit, by half the xn .. 13 +. 2344 
remainder , when one 6 


is abated from 13 the : ——— 
given number of (kil- L. 1, 
lings ) there will ariſe 1406..8 
14061, B s. Then ta- H7 .. 4 * 
king 55 of 2344, there — 
will arife 117 1. 4 5. [ s, 
which being added to Anſw., 1523+.12 


the former product 
gives 1523 1. 12 #. for the anſwer to the queſtion. 

Note, When 5 ſhillings is the given price of r 
| or an Integer, the breifeſt way will be to take 4 of 
the number of Integers, whoſe value is required, 
for ſuch quotient will give the pounds and ſhil- 
- lings, which anſwer the queſtion « ſo' 2347 ounces 
at 5 7. the ounce amount unto 586.15 F. for 4 
of 2347 is 586 4 or 586 1.15 s. But when the given 
price of 1 is any other odd number of ſhillings, 
chis eighth Rule will be as compendious as any other 
whatſocvcr. 

More cxamplcs of this Rule are theſe following. 


yard ſpill, yards 
I .:. 19 0. 739 


'f by 
665 «. » 2 
36.,++19 


Main - JO. « © 
7 * yard 
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yard hill, yards 
Eo 9- 3 248 


I. ba 
276 ,.. 0 
7 OW 


ANO.. 293 .. $ 


T X. When the given price of 1 or an Integer 
conſiſts of pounds and ſhillings, firtt multiply the 
number of Integers whoſe price is required, by the 
number of pounds in the ſaid given price, and 
ſubſcribe the product as pounds; then proceed 
with the ſhillings in the ſaid given price, according 
to the (ixth or cighth Rule of this Chapter, and ha- 
ving ſubſcribed that which ariſeth under the a- 
forefaid produd of pounds, add them all together 
for the anſwer of the queſtion : fo it it be deman« 
ded what 328 hundred weight will amount unto 
at21. 17 $.-per C. ( or one hundred weight _) the 
anſwer will be found to be 9341 16's. as by the 0- 
peration ts evident. 


GC. CR © C. 
B ou» 2-2 8J--o. 320 


L. S 
656 ., © 
262 be. 8 
- us 5. Þ 


Auſw, 934 : 16 
Moxe 
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More Examples to illuſtrate this Rule are theſe 
following : . | 


' oa IN” = 


I. [jp 
3528. 
302 
b Anſw. 3330 ec. 8 
[ s | 8 
S © 7 I29 
E. s 
_ 
». I4 
qo 9 


Anſw, G690.. 3 


X. Any number of pence undex 12 is either an 
Aliquot part of a ſhilling , or elſe compos*'d of A- 
liquor parts thereof; ſo 3 pence is an Aliquot 
part ,to wit, 4 ofa ſhilling. Likewiſe 4 is 3 of 12 ; 
moreover 5 pence are compos'd of 2 Aliquot 
; parts, to wit, of 3 pence Which is + of a ſhilling , 
and of 2 pence which is + of a ſhilling ; all which 
will readily appear by the following Table. 


Pence 


- 
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' Pence Aliquot parts of a ſhilling. 
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XI. When the given price of 1 or an Integer 
is an Aliquot part of a ſhilling, divide the nun- 
ber of Integers whole value is required by the de- 
nominator of ſuch aliquot part; fo will the quo- 
tient be the number of ſhillings which anſwer the 
gucſijon, which number of ſhillings ( when thereis 
occaſion ) may be reduced to pounds by the brict 
way of dividing by 20 >: ſo if it be required to 
know what 2686 ounces at 4 pence the ounce will 

amount 
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2mount unto ; the anſwer will be found 44 7. 15 r. 
4 4. for ſince 4 d. is an aliquot part , to wit, 3 ofa 
ſbilling,] divide 2686 by 3, ſo will the quotient be 
$95 4 5. or B95 5. 44. which ſhillings being divided 
by 20, give 44l. 1 5 5.4 d. for the anſwer to the 
queſiion,as you fee by the following operation 


02, d. 0Z. 
] 000 4 c++ » 2686 
fo d, » 
20) Bolg .. 4 
Anſw. 44 +. 15 0» 4 


More Examples of this Rule are theſe following, 


yard do. yards 
I «+. 6 ove 75 


d. 


F 
20) 3719 -. 6 
Anſw., 18 .. 19 .. 6 


yard &d, yards 


r I ooo Loco 204 
. | 

- Anſw. 17 ſhillings. 

- 

c XII. When the given price of an Integer is com- 


s pos'd of aliquot parts of a ſhilling, divide the num- 
i | derof Integers, whoſe price is required, by the ſc- 
0 | yveral denominators of the aliquot parts contained 
| in the given number of pence, then add the quoti- 
_ ents 
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ents together, 'and the ſum ſhall be the number of 
ſhillings which anſwer the queſtion : ſo if it be de. 
manded what 2347 yards of linnen cloth will coſt 
at 9 pence the yard, the anſwer will be found 88 /, 
os. 3 d. Forlince 9 d. iscompos'd of 6 4. and 3 4. 
. to wit, of the aliquot parts 5 and ; of a ſhilling, 1 

firft divide 2347 by 2(the denominator of the ali- 


yard &, yards 
Lecee 9 ++ +2347 


F 


1173 *: 
$586 : 


_—_— 


. 20) 176|o : 3 
CS 
Anſw. 88:0: 3 


quot part 5 ) fo there 
ariſeth 11737,0r 1173 
5s. 64, Again, dividi 

the ſaid 2347 by 4(the 
denominator of the 6- 
ther aliquot part )there 
will ariſe 5862,or 586 
1.9 d. which two quo- 
tients being addacd to- 
gether give 1760 5, 
3 4. or 881. 05.34. 
'which is the anſwer 


of the queſtion. More Examples to illuftrate this 


Rule are theſe. 


20)5$2]1 ... 4 
l. d 
Anſw. 
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_ multiplied by 7 (the 


0%. . 0Z, 
I . 5. I I © 00 540 


180 
180 


mmm 


IF - 
| 20) qaols # | 4 
Anſw. 24. $530 


XITI. When the given price of an Integer con- 
ſis of ſhillings and pence,firſt multiply the number 
of Integers whoſe value is required by the faid gi- 
ven number of ſhillings, and ſubſcribe the product 
as ſhillings, then divide the ſaid number ot Inte- 
gers by the ſeveral denominators which are corre- 
ſpondent to the aliquot parts contained in the gi- 
ven number of pence,and ſubſcribe the quotient or 
quotients underneath the aforeſaid product of 
(billings , all which, being added together give the 
number of ſhillings which an{ wers the quettion: fo 
itit be demanded what 347 yards of cloth will 
coſt at the rate of 
75. 10 4. the yard, yard s. d, yards 
the anſwer will be 1 ..7 : 10. +. 347 
found 135 1.18 8.24. 
tor tirlt 347 being sf. t 
7 » 347 = 2429 + 
given number of 2 ) 347(«.| 173 5 & 
thillings ) produceth 3 ) 347{ «+ | 115 : 8 


2429 (hillings, then . _ 
dividing 347 by 2 20) 27118 : 2 
and 3 (everally, (be- &- av 


cauſe 10 d, is com- Anſw. 1 35 : 18 £42 
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pos'd of 5 and 3 of a ſhilling ) the quotients will be 

173: and 115 +,that is 1735.6d.and 1155.8d.Lafi- 

ly,the ſum of all is 2718s.24.or 1351. 185.24. 
More Examples of this kind are theſe. 


gard &. d. yards 
I... 17 : 9+.» $40 


——n—__—_— 


ty 


_ 1 $3780 
17 £540 = o_ 
2 ) 540(-. 270 
4) 540(.. 135 


20) 958[5 
OO 


Anſw. 479:5: 0 
Y- s, d. Y. 
1... + 14 : G6...313 


v. 
4 no{es 
2 ) 3130. 156:6 


20)453|8 
Anſw. 226.. 18:6 

XIV. When the price of an Integer conſiſs of 
ſhillings and pence , and that ſuch ſhillings and 
pence joyntly confidered do make an aliquot part | 
of a pound,it- will oftentimes be a briefer way than 
that in the laſtRule, to divide the number of Inte- | 
gers, whoſe value is required, by the denominator | 
| 


of fuch aliquot part, fo will the quoticnt give the. 
an(wer 


4 


; 


 767by3, (fo there ari- 


inthe following Table: 
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anſwer to the queſtion in pounds and known parts 
of a pound. Thus if it be demanded what 7 57 yards 
will coſt at the rate of 6 vs. 8 d. the yard, the anſwer 
will be found 255 /- 13 5-4 d- Forfince 6 5.8 d-is an 
aliquot part, to wit, 3 p 2. nad 


* # Jo 
of a pound , I divide i ao. 6 2 Bo. 200 


{kth in the quotient } _ 1 


255 3,or 255t:1 fo . : 
:4 4 which is - 3) 767 ( 255+ 13 4 


[wer of the queſtion: Note that the Aliquot parts of 
a pound convenient for this Rule are theſe expreli 


I ty {= 20 [x 2 [mm 99 [oe 


| | 


m] ms 
Q |= 


XV.When the given price of 1 or an Integer con- 
fiſts of pounds, ſhillings and pence , reduce the {aid 
pounds and ſhillings all into ſhillings , then pro- 
ceed according to the 13 Rule of this Chapter : So 
$17C-at 30: ; 175: 5dper C-will be found to amount 
unto 2001 /- 4 5-5 d- for having reduced 3 {+ 17 5- 


into 77 s-I multiply 517 by 77,and write down the 
particular 


particular produQs3 then for the 5 pence which is 
compos'd of the aliquot parts 5 and 5 ofa ſhilling, 
I take and { of 517, and fubſcribe the quotients 
orderiv underneath the aforeſaid products; Lafi- 
ly, 2::4ing 2!} rogether the fum is 40024 5,5 4. or 
2001 4. 4. 54, tor the anſwer of the queſtion. 


#8 " 20 1 = -4% 
ot33 1-2 $ oo F205 


4) 517 (.. 129 : 3d 

6 ) 517 ( 86 

” ' 203400214 : - 
L. 8 


Anſw. 2001 : 4: 5 

More Examples of this Rale are theſe following, 
GC; CE 4 «> Co 
3 ++ J £ 83:8 ... 108 


2 | — 


20)1227}6 
| 6: * > 
Anſw, 613: 16: 0 
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ys © aa” oo ww 


= 0 o» ke —— 


wH_ 
- 


. | Chap.IT. 


Co & -&%&' © C. 
I ... 23.10 :6...84 


ths 


Jo x $4=4266 
.42 
— —  — — — — 

l, Up 


20) 424\2(212 : 2 : 


oO AJ 


C. I d. C. 
7 c-. 8 5 42 2 4730 +0 306 


LAs 


= M 
32 * z06>) | 1g. 
3) 3o06(.. | 102 
48) 30&{..1" 6:4; 
20) 990}: 4 5 
& i << 


Anſw. * 495: 0: 45 


Note , when the given pricc'of an Integer con- 
fiſts of certain pence togerhtr with £ 4. or + d.it will 
de convenient to take due aliquot parts of the num- 
ber bf Int&gets prbpounded for all the given price 
of an Integer except 1 d. and the faid 4d. or 2 4, 
thenfor that peny, and £d. take = of the ſaid In- 


ttgers propounded, and if there be yet a farthing, 


take + of the ſaid quotient which ariſeth by taking 


+; both which-quotients'give the value'in ſhillings 


nt to x 2d, this will be evident by the 


blowing Exdmples. 
yard 


by Aliquot parts. 349. 


£7 
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=F 


yard ded. yards 
I «++ 84 eee 326 


" — —— —— —————— 


'Y Fo d 
3) 326(.. | 108 .. 8 
4) 326(..| $1 .. 6 
8) 326(.. | 40 .. 9 
6) 40f.- 6 ..8 
635 86-5 ©.-- 24 
20) 2317 .. 8% 
' s. d. 
Anſw. 11 : 17:8% 


3 ® 2160 

4 ). 720(-. | 180 

6 ) 720(.. | 120 

8 ) 720(., 90 | 
— [. 3 4, 


20) 2551 0(127 :1040 


XV I. When the price of an Integer is given, 
and the price of many Integers of the fame name 
together with + or Z or + of an Integer is requF 
red , the value of thoſe Integers may be firſt found 
by ſome of the precedent Rules , and then for the 
price of % of an Integer , take + of thegiven wm 


rx 3-3 


 Chap.II. &y Aliguot parts. 33t 
ofati Integer ; likewiſe for 4 of an Integer, take 
3 of the faid given price, alſo for 4 of an Integer 
take the compoſed of £ and -+ of the faid given 
price : So if it bedemanded what 34 C. 3 qu. ( to 
wit , 34 hundred weight, and + of an hundred 
weight ) of Sugar will coft at 4 7. 16s. 3 4. per C. 
the Anſwer will be found 167 1. 4 5.8 £ d.as by the 
ſubſequent operation is manifeſt. | 


&, 0, f, d, Go Go 
IT co. 4 3 16 3; 3 0.434 5} 3 


NCT Wy 


I. d. 


4 ) 34(- . 8 540.6 
the _— C. 1 43 cos 


For + Co 24 +00 OZ 


20) 334|4 mn? 
7 | Fg » 


Anſw. 167 *5 © "IT $4 


An example of Averdapois greater weight, where 

4 rquatey whole price is ſought confilis of cn- 
fire hundred weights, quarters of an hundred, and 

of ome number of pounds, which is not an aliquot 
part of28 or 4 C, 


- 
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EL a 6... 
Ia $f 15% 746 ene 218 3 3.0 24 


- — ———S— — my_ EE —— 


\ | 2999; ; 
115 * 218= - 215, ' WIIp 
Ye en £7 WS 


199, d.. þ far, 


the quotients 


ariſing for 


20) 2533l2,: 3:2t 
C.:. .:16a <t 
22 < qt 


Anſw, $266 


The exampte lafi mentioned being(of thoſe que 
. ſtions which ordinarily happen in trade ) one of 
the hardeſt to be refolved by the Rule of Pradiice, | 
ſhall touch upon the aforcegoing operation , where 
you may obſerve the price of 218 C. 3.9. to he 
found after the manner.of former Examples 3 then 
for 14 1h. part of the 24 1b. inthe queſtion, I take; 
of the price of + C.Likewiſe for 7 #6.1 take hall the 
price of 14 1b. and fo there yet remains 3 1b, whole 
price is found by taking + of the price of 7 /b. ws 
the price of 7 1b. beingwery near 7 5.2 + d.or $6; 4. 
I multiply 86 + by 3,and divide the quotient by7: 
G there ariſeth 37 d.or 3 -s. 1 d.very near ; laſtly, 
all bcing added together , the ſum is _ 


Jo foo > pon "TT ans Jars 


+ | ++ 
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be very near 253225. 32 4.0r 1266.25. 32 d. 


ea that a quarter of 3 farthing ( or 75 of a pe- 
ny. )-is the ſmalleſt money expreſt in the example, 
and where any thing, ariſcth lefs than a quarter of 
a farthing it is omitted, but it is ſuppoſed to fol- 
low'this note T , for which ſurpluſiges ſome re- 
fe ought to be had in adding all together : now 
albeit, in reſolving queſtions after this practical 
manner there will be ſome error, yet the loſs: for 
the moſt part will be leſs then a farthing ,- which 
is inconfiderable. 

XVII. When the priceof 1 or an Integer conſilts 
of divers denominations, as pounds, ſhillings , 
pence 3 and the price of acertain number of Intc- 
gers, which exceeds nota fingle figure, is requircd, 
work as in the following Example, viz. It ic be re 
quired to find what 8 C. muſi coſtat 3 /. 135.7 5d. 
per C. it is £vident that 8 C. mult colt 8 times 3 0. 


E223 080+: © 


© 


Anſw. 29 : 9: 


$3 8.7 : d.therefore I multiply 5 by 8,fGaying,s halt 


pence make 4 pence, which I reſerve in mind 3 a- 
gain, Stimes 7 pence make 41. 8 d. ( to wit, 8 fix 
pences make 4 #. and there are 8 pence beſides) to 
which adding 4 pence in mind, there will ariſe 5 5. 
which I reſerve in' mind, and ſubſcribe a cypher 
under the place of pence; again, I fay 8 times 13 
ſhillings make 51. 4 s. ( to wit, 8 Angels make 4 4. 


and 8 times 3 7.make 1 1.4 5.) to which adding 5 7. 


% 3 in 
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in mind, the ſum will be 5 Þ, 9 r. wherefore I ſub- 
ſcribe 9 5. ( the exceſs above the pounds) under the 
ſhillings,and keep 5 }.in mind 3 laſtly, I fay 8 times 
3 pounds\make 24 pounds, which with 5 pounds 'in 
mind make 29 pounds ; ſo that the total produR 
or anſwer of the queſtion is found to be 29 þ. 9 7, 
Morc Examples of this kind are theſe, - 


= SEE d. 6 
JF ++ 177 IF 2 $4.++7 
7 


Anſw. 124 : 8 ; 04% 


| C. Fo d. CG. 
I ..o 18 ; 12 2: 64.0.8 


Anſw. 149; 00; 6 


XVIIL Whenthe price of x 1b, weight is known, 
and the price or value of 1 C. (to wit 112 1b. )is re- 
quired, the anſwer may ſometimes be given more 
ſpeedily than by avy of the former Rules, by this 
Rule which follows, vis. Find the number. of far- 
things contained in the given price of 1 1b, weight, 
then take twice that number of ſhillings , and once 
that number of groats, and having added them to- 
gether the ſum will give the value of x C, to wit 
112 /b.weight : So if it be derhanded what 1 C. or 
112. 4b,weight of Cheeſe will coſt at the rate of 33 
p_ the pound weight,the anſwer will be 1 /,10 4 
44 


Fox 


2" CT X79 © * CD ww 


ae, 
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For according fo the ſaid Rule, the numbrr of far- 
things contained in 3 4 d. ( the | 
price of x pound weight ) is 13, 


therefore the double of 13 ſhil> /» &s, @ 
lings iS «0 oY ES 
13 Groats make . « S 1 &7.2 
Therefore the ſum( which is _ 

the price of 1 C, or 112 1b. t' 27 307 6 


weight) is... 

The reafon of this Rulc is evident , for if 1 16, 
weight coſt 13 farthings, then 112 1b, muſt neceſſa- 
rily coſt 112 times 213 farthirgs, or ( which is the 
ſame ) 13 times 112 tarthings ; but 13 times 112 
farthings are cqual to twice thirtcen ſhillings ta- 
gether with once thirteen groats, becauſe 112 far- 
things are compoſed of twice 48 farthings ( or two 
ſhillings ) and of 16 farthings ( or on? groat ; ) 
whercfore the truth of the ſaid Rule is evident. 

Another Example,when Sugar is at 5 3 d.the pound 
weight,what is the value of 1T.(or 112 1b.weight? ) 
Anſw.s 1.115.4d.Forin 5 £ 4.are 
contained 22 ferthings, therefore 1. s. #. 


the double of 2 2 ſhillings js. , S$17&+# 0 
22 Groats, make . . 03% 34 
Which added together give — 
the price of 1 C. or 112 1b,to- $:2277,.0 
Wit. . 


XIX, When the gain of ( or allowance for )100 
Integers conliſt of ſome nuniber of Conpen h__ 
pounds not exceeding 10,the gain of wayes of com- 
as many like Integers and known puting :ntereſt 

ts of an Integer as one will, may #04 Fatterral 

e ſound very briefly by the follow- 7 ***e 
ing method, viz. If 1001. gain 31. what is the 
; X 4 ' gain 
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ain of 246 1. 18 5.10 4, )) Anſwergl. Ys. 1522 
irſt 1 multiply 246. 1$ s. 104. by 3( the ſecond 
teren ) after the manner delivered in the 17 Rule of 
this Chapter, and write down the produ@ which is 
7481. 16 4.6 d. Then I divide the faid product by 
100 ( thefirſt term in this Rule of Three ) in this 
manner,viz. I divide 740-pounds by 100,which is 
performed by cutting off towards the right hand 


_—_—_ 4 [ d, 
100..3-+246 : 18 : 10 
3 


——_—_———— 


[A 7140; 16 : 06 
20 


& yi 
[12 


d. 1198 


the two laſt places of 740, fo rhe quotient gives 7 
pounds , and there . will be a remainder of 40 
pounds, which 40 pounds I reduce into ſhillings, fo - 
there will ariſe 800 y. to which adding the 16 x. 
which ſtand in the place of ſhillings , the ſum will 
be $16 ſhillings; theſe are alſo to be divided by 
Ioo (by cutting off two placcs as before, } fo the 
quotient will give 8 ſhillings, and there will remain 
16 ſhillings, which being reduced to pence,and un- 
to them 6 pence being added ( to wit the 6 pence 
which Rands in the place of pence ) there will ariſc 
198 pence ; theſe allo are to be divided by 100(by 
cutting off ty'o places to the right hand as beloee, 


by Altquat parts. 227 


ſo the quotient gives I peny, and there will remain 
o$ pence ; fo the exact quotient or Anſwer of the 


queſtion is found to be7},$ x. 1535 d. 


More E.xamples of this Rule arc theſe following. 


I. 


I. " ES OORe - 


IOO 0. 6 co3 793 312-27 
6 


I, 47 | 61-: 15: 6 
1 20 


9, 12 | 35 


3 12 
d. 4 | 26 


— — 


L. 


L, b, ſo d, 


IOO + $..ro 43 < 143 3 


s 

: $49" 5.34 = 
120 
5. 9| 94 
12 
d. i1 | 28 


Aﬀeer the ſame manger may this following que- 
fiion and ſuch like be refolved,vis. When 100 Ell 
of Linen cloth coſt 30 1.18 5.94. what is the price 


of1 Ell? Anſwer 6 5s, 24, x forth. 


Ells 


Rules of Prattice' Appendiv. 
| RY A OR COONS -' 

JOO Z3O . 18 . 9 «0 o T 
20 | 


Shil. 6118 
12 


Pence 2/25 S 
14 


Fare b.1\oo 


X X, When the givengain of (or allowance for)» 
1009 Integers conliſts of ſome number .of pounds 
not exceeding 10, together with ſome Aliquot part 
or parts of a pound, the operation will be little 
different from the laſt mentioned Examples , as 

. may appear by the reſolution of the ſubſequent 
gueftion, vis. What muſt be allowed for 2156. 
135.4 d. at the rate of 61. 15 xs. for 100 1.9 Anſw. 
1450. 11z, 6d, thus found; firſt I multip)y the 
ſaid 2156 0. 13 x. 44. by 6 ( the number of pounds 
in the givenallowance 61. 15 ys. ) after the manner 
of the laſt Examples, and ſubſcribe the produQt 
which is 12940 0, underneath the line as you ſee, - 
then fince 15 5. are <qual to+ /. together with 7; 1. 
I take Z of 21561. 13 5.4 d;which is 1078 1.6 5.8 9. 
likewiſe + of the ſaid 2156}. 13 5.44. to wit,539l 
3 5. 4d, and having ſubſcribed theſe quotients un- 
derneath the produ'% firſt found , and added them 
all rogether, I find 14557 0. 10 y. © d.for the total 
produc, with which 1 proceed as in the former 
Examples 3 and foat length the Anſwer is found to 


be 1450, 118.6 d, View diligently the operation. 
100 
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C-.-& Gare th 
IOO .. 64 ,,2156:13 : 4 
Fu 64 


bs | 12940: 00 + © 
1078;06 : $ 
$39:03 +© 4 


——— | BIDS —_n—— 


4k 145\57 :10 : © 


20 
A 
12 0 
d, 600 _ 
CHAP, III, 


Concerning Exchanges of Coins, Weights, 
and Meaſures. s - 


4 Q He rate or proportion between Coins , 
Weights,&c, of different kinds being known, 
either from ſome good Author, or rather by expe- 
rjence 3 it will not be difficult, to ſuch as under- 
ſtand the Rule of Three,to know how toexchange a 
givenquanty of one kind, for a quantity of the 
fame value in another kind.But fince in ſome caſes, 
the common way of working may be much con- 
| traced, 
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traced, I ſhall endeavour to ſhew the moſt com- 
pendious wayes to perform this buſineG. 

IT. In exchanging of things of different kinds 
( whether they be Coins or Wejghts,&c.) when two 
things of different kinds are compared together, 
the queſtion may be refolved by one fingle Reale of 
Three, as will be evident by the ſubſequent Ex. 
amples, viz. | | 

Leſt, 1. How many Riders at 21 51.2 5 dfterlin 
. the piece,cught to be received for 2511.6 5s. 4} j 
offterling money ? Anſwer,2 37 Riders, For the tirſt 
and third terms in'the Rate of Three , which ariſc 
from this queſtion, being converted into half 
pence,the proportion will be this, 


$09 1: : 120633. 237 


Suof21 lf 100 Els of Antwerp make 75 yards of 


' "Tondon,how many yards of London meaſure will 27 
Els of Antwerp make ? Anſwer 205 yards, 


300 78 :; 27 «202 


H1.When more than twodifferent Coins, Weights, 
Megſures,&c.arc compared together, viz. when one 
kind of Coin is compared with a ſecond of another 
kind 3 that ſecond with a third; the third with 
ſourth;the fourth with a fifth, &c. two different ca- 
fes arc ordinarily raiſed from ſuch compariſon, viz. 
1, How many pieces of the firſt Coin 
are equal in value to a given number if 
pieces of the laſt coin; or 

2. How many pieces of the laſt Coin are 
equal in value to agiven number of pieces 


of the firſt kind of coin, An 


It may be 
required to 
know, 


mw, CÞ © ©» 
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An Example of the firſt caſe. 


If 35 clls of Fiewna make 24 ells at Lyons ; ; &lls 
of Lyons 5 cells of Antwerp; and 100 ells of Antwerp 


135<lls at Frankfort ; how many clls of Vienne arg 


equal unto 50 ells at Frankfort? Anſwer, 35 clladf 
Vienna. {441 03 7 1g (£59 0 
| Fox the more eaſie , ynderftanding of the refolu- 
tion of this queſtionand others of like nature, Lec 
4 repreſent an cllat Yieaxa 3 b an ell-at Lyons; can 
ell at Antwerp, and d.an ell at Freukfyrt 3, 'then may 


lowing axder. wo 


* the given terms in the queſtion be ſiated in the fol- 


L be ©. 35, 4=24:b-- - : 

ST Supp 36m 5/0: , # ity 
ets ar 2 100 carizgd: x 

Which order of placing the ſaid given numbers 

(or terms) being obſerved, it appears that if 35 4 

be accounted to and in the firſt place; 24 in the 


' ſecond; 3 bin the third 3 5c in the;fourth ; 100 c 


in the fifth, 8c. then all the term which tiand in 
odd places, to wit, in the tuft, third, fifth, and fe- 
venth places , will necefarily, fall} under the firſt 


' row or columy on the left hand, and all the terms 


which land in even places, to wit , in the ſecond , 
fourth, and ſixth places , will fall. under - the latter 
column. ty arts ics 26h 
Theſe things premiſed, all queſtions which fall 
under Caſe 1. before mentioned may be reſolved 
by this Rule, vis, BY 
#16 
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Rule I. 


Multiply all che given terms which ſtand in odd 
places ( to wit, in the firſt column ) according to 
the rule of continual multiplication, and reſerve 
the laſt produd for a dividend : Again multiply 
continually all the terms which ſtand in even pla- 
ces,fo ſhall the produdt be a diviſor, and the quoti- 
ent ariſing from the ſaid Dividend and Diviſor 
ſhall be the anſwer of the queſtion. 

So in the laſt mentioned queſtion, if all the num- 
bers in the firſt column, to wit 35, 3, 100, and 50 
be multiplyed continually , the produc wilt be 
525000 for a Dividend ; alfo if all the numbers in 
the latter column,viz. 24, 5 and 125 be multiplied 
continually, the laſt product will be 15000 for a 
Diviſor, and the quotient 'ariſing from the aid 
Dividend and Divifor will be 35 , which is the 
number of clls of Vienna requized. 


35 | 24 
3 « 
roo | 125 


$o 
$25O0O ; 15000) 525000 (35 


The reaſon of the ſaid Rule 1. will be: manifefi 


by age”. bo ueſtion propounded by three ſingle 
Rules of three,thus, 


T. 24 
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L 24b. 354:: 36. 33 * 3u(=5 c. 
26 *' 


WH. $£35*3 ,. 100 353 4 100 
Rb Te — 4#(=125d. 


NIL 12S ,35 * 3'* 100 ,..50 , 35*3% 100* Fo. 
x 5 =24 1 I25x5=24 ' 


wſtich fourth proportioral laſt ſound , to wit, 


CLLR nn oem 3 being well viewed and chmpared 
225" 524 | 
with the before mentioned. order of placing che 
terms given ir thequeſtion-gives the Very Rule [. 
before expreſt in words. 


{ 


An Example bf the latter of the two Caſcs befare 


mentioned, _ 


If 10 1b.of Averdupois weight at. London be equal 
to 9 Ib.of Amfterdam ; 45 Ib. at Amſterdam, 49. 1b. 
at Bruges 3 and 98 1b. at Brages cqual to 316 /b. at 
Dantzick; how many 1b. of Dantgick are cqual to 
112 1b. of Averdypois weight at Loudon ? Anſwer, 
119. 92 Ib. of Dantzickh, 

» That the operation may be the more clear , let # 
repreſent one pound of Averdupois weight ;. b one 
th, of Amſterdam ; e one 1b. of Brages,and d one Ib. 
of D k; then let the queſtion be Rated after 
the order in the firſt Caſe, viz. 

| S wppoſutions 


- 
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| I0 s 
Seppfrin 45 b 
. 98 ec 
The queſtion 112-8 


Theſe things premiſedg#51! queſtions which fall 
under Caſe 2, before l#ncd may be (elved by 
thisRule, viz, © ; 4 


Rule IT. 


__ Multiply all the given terms which fiand in even 
places ( to witin' the latter column? and thelaſt 
odd term in the firſt column according fo the rule 
of continual multiplication, ' atid*referve the laft 
produ@ for a Dividend again, multiply conti- 
nually the reſi of the terms which ſtand in odd pla- 
ces(to wit in the firſt column )for a Diviſor ſo ſhall 
the quotient ariſing be the atnſ{wer of the queſtion. 
Or in this latter caſe if you place the laſt of the 
given terms in the, fame column with the even 
terns, the rule for ſolving queſtions, which fall'un- 
der the latter cafe wil! be this whictr followeth, 
vis. Z So | 
Multiply continually all: the rambers” in the lat- 
ter column for 'a Dividend ; allb mbttiply contÞ- 
nually all the numbers in che fitfcoltitnn tor a DI 
viſor, fo ſhall the quotient atifingBe'the anfiwct of 
the queſtion. Thus the anfwerof the ft mentioned 
qieltpo will be found'r29.92,to WIN 22 41þ,0f 
antzich,, as is cvidetit by the ſubſequent opera 
ay : | tat t9 ff 


5s 
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IO 9 
45 j. 49 
98 | 116 

112 


44100) 5729472 ( 129.92 


The reaſon of the ſaid Rule HH. wilt be manifcR 
by ſolving the queſtion propounded , by three 
ſingle Rules of three, thus, 


h 9b. 108::45b, I*I2, (=49c. 
9 * 


17.49 6,45 £19, ,.99,45*10*98,, (116 4. 
I 9 t 49*9 


It p44. e190 +98 ung Een had peaks Werrs , 
 49x9 I IT 45»10"g8 


Which fourth proportional laſt found , to wit, 


99*9* 16" 112, {ng well viewed and compa- 
45 * 10x 98 


red with the before mentioned: order of placing, 


the rexms given in- the queſtion diſcovers the very 
Rule H. betore expreſt in words. 

Note, when the ſame numbers happen to' be 
Multiplicators in- the Dividend , and alſ@ ia che 
Diviſor , ſuch: Matciplicators may be cancelled in 


both, 2nd thereby'much labour will oftentimes be 


ſpared, 


Y Such 


, - 


Such which have much practice in calculating 
Exchancces,- and do exaQtly know the rate or pro- 
portion between two difterent weights or mea. 
ſures or coins, which they would compare toge. 
ther, may by the Kule of Three framie Tables of pro« 
portions for the more ſpeedy reducing ofa given 
quantity of one kind of weight, meaſure, &c. into 
a Quantity of the ſame value in another kind of 
weight,&c, In the exprcſſing of which proportions 
it will be vexy convenient that the tirſt number or 
Antecedent of each proportion be made 1 or vuni- 
ty, and the (econd term or conſequent a Decimal, 
or elſe a mixt numb r_ whoſe Fractional part is a 
Decimal, for then the Coin, Weight, &c. of the one 
place ( whoſe term is 1 ) may be reduced into that 
of the other place, by help ot thoſe Tables and of 
Multiplication of Deciwals without ſenſthle crror: 
For Example, It hath been obſcrved by fome inge- 
nious Merchants that 100 /b. of Averdupois weight 
at London ,are cquil unto 89 1b.in Paris by the Kings 
beam, and conſequently 1 1b. Averdupois is cqual to 
-2* Iþ or .89 lh. at Paris (tor if 100 give 89,then 1 
will give .89;_) therefore any number of pounds 4- 
verdupois bewg multiplied by .8g ( with reſpect un- 
to Multiplication of D<cimals, «xplained in the 26 
Chapter of the preceding Book ) will produce 
pounds of Paris : Apain, if 89 /b. of Paris becquil 
to 100 1h, Averdupois, then 2 1b.ot Paris will be near 
cqualto 1 .1235 /b. of Averdupois i therefore any 
number of pounds of Paris being multiplicd by 
1.1235 will produce pounds Averdupeis very near. 

Upon this ground I have colle&ed the proporti- 
ons in the following Tables, wherein 1 would not 


have any to confide further than they ſhall yy 
them 
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them to be agreable to truth, for I have only de- 
rived them from thoſe delivered by Mr. Lewes Ro- 
berts Merchant, in his Map of Commerce printed at 
Londen; Anno. 1638. and do herein only aim at the 
inſtruion of ingenious Merchants and-Faftors in 
the breifeſi wayes of calculating their exchanges, 
the rate or proportion being truly known in, 
which practice, Decimal Arithmetick ( which hath 
no enemy but the Ignorant ) will be very ſervice- 
able. | 
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A' Table. 


I_- 


— 


1/4 Table for the Redutton of Adulipels «| 
' weipht at London , to the weights 4 
divers foreign Dirties and remar 


at plies | | 
——r Ir xt. ITTITEIOY ————— 
j ” Antwerp, 9615 
Amſterdam, «9 
Abbeville, 91 
1 Ancona, 1 .282 | 
if x Avignon, T .12 
. $ ; Bardeaux, .O1 
Burgoyne, .01 
Bollonia, 1. -25 
Bridges, .08 
| One pound |. Callabria, 1 .3698 
of Averdu- Callais, T .O7 
| 2 8474 
at London »| tizople, Loder ; 
makes at Deepe, ON 
Daiſik , I .16 
Ferrara, I .3333 
| Florence, 1 .282 
| Flanders 4 as 
in gencral 
| Geneva, +9345 
L 


Chap. ar. 


« 
by 


A Tab.” 


FR" Can £25 acl $4 


—_—_— 


| 


| 


One pound | 
of Averdu- 
pois weight 
at London, 
makes at 


Tag 


Genoa; 


Holland, 
Lixbory, 


Lyons, 


> 


Harttiirg, 


Leghorn, £ 


Millan, 


Mirandol a, 
Norimberg, 


Naples, 
Paris, 
Prague, 


Rotchel, 
Rome, 
Rowan, 


Stvil, 
Thelen ſa, 
- Trrtit,- 


Venetia, 


Vienna, 


4 Placentis, 


\ 


e 


_ 


F- 


(| 


LL i; 71 © Fy F 


4084 ſattle 


65 common weight. 


+98 filk weight. 


0 cuff on omers weight. 
3333 


+4285 
3333 


58 


.40B4 
p 
03 
3888 
12 


29 
875 by vicont. 
.9017common weight 


I ,08 


I 


-I2 


h4 — 


«5625 ſuttle, 


$9433 groſs. 
813 


| 
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The uſe of the preceding Table will be manifeſt 
by the ſubſequent example, viz. | 

How much weight at Danſickdo 320 1b. Averdy- 
pois make? Anſwer, 371.2 Ib.Seckin the precedent 
Table for. Darfick, and right againſt it you (hall 
find 1 .16,which (hews that 1 1b, Averdwpois is equal 
fo 1.16 Ib at Danſick, therefore multiply 320 by 
1. 16,ſ0 will the prcdudct be 371 £2 1b. of Daxſick, 
as by the Operation is maniteli. 


Aver. Danſ. Aver. Danſ. 
I: 1.16; : [320 ©< 3712 
I. 16 


1920 
320 
320 


- 371120 
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A Table. 
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A Tatle for theReduftion of the werghts 
of divers foreign Cities and remark- 
able places to Averdupois weight at 
London- 


One pound weight in 


C 


r 


Antwerp 
Amſterdam 
Abbeville 

| Ancona 
Avignon 
Burdeaux 
: | Burgoyne 


* Bollonia 


Bridges 


S Callabria 


Callais 
Deep 


Dazsfick 


Ferrarg 
Florence 


Flanders in 


general 
Geneva 


ſuttle, 
Genoa 
grols, 


: 


makes at Lozdou of Averdupois weight * 


cm_—_—_ — <= + — _k ww 


— 


Ws 


£ —— 
IJ 
_ 
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mm 


1b. 
| 1.0865 
0526 
135 
9345 
.0204. 
II 
753 
Ya 
75 
I .1363 
71 
I .1235 
I .204$ 
72 
+8928 
$7874 
.1428 


Holland 
Lixborn 


common weight. 
Lyons\ filk weight, 
cuitom. weight 


m4 


-) 


- ? w 
[ Hamburg | | 
| 


ay pd 


| L eghorn 
) Millain 
Mirandola 
| Norimbcrg 
IN aples 
Parts 
{rg 
acentia 
| KRotchel 
Rome 


by Viconf, | 
Rowan 


Zcommonweight. 
Sivill | 
Tholouſa 


Ns 
_— [-; 


ww /- Enm_ coo——_—_—_—_—_— 


es at London of Averdupois weight 


L. 
Rt 
.5D 
1 
> 
ary 
SI 
I 
O 
Q. 
2) 
© 


enmity Petnnnome A. won rm ton 


wing 


= 


.108g9 
+9259 
.8928 
.82 


64 


LR—_—_—— —_—_—_—_— 


grols, 


\Vienng 
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The uſe of the laſt mentioned Table, will be ma- 
nifeft by this example, viz. 


Io 224 {b. weight at Hamburg how many pounds 
Averdupais f 
Anſw. 243.376 1b. 


Seek in the Table for Hambarg,and right again(t 
jt you will find x.0865, which ſheweth that 1 /b.of 
Hamburg makes 1 .o865 1b. Averdypois ; theretore 
i 1 .0865 be multiplied by 224 the product will 
be pounds Averdrpois. 


I... I.O865 .., 224 
224 


—_——— 


ow — 


43460 
21730 


21750 


243]3760 
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— 


A Table for the Reduttion of Engliſh 
Ells to the Meaſures of divers for 


reign Cities, and remarkable places. 


q 


A— — —_— 


"Amſterdam 1.6949" 
Antwerp 11,6666 
Bridges _, 1.64 

Arras 1.65 
Nerimberg . 1.74 
Colex ; 208. 
L.ifle 41..66 
Maſlrich 1,57 
F rank for d.: i 2.08 66 
Danfick;* *** 1.3833 | 
Viennd  ot.45 - 
| "ag | e- 95 
ouan I.0 
Lions LONGE | Aulnes, | 
Callais I57 _ 
linen, 1.8 | 
ſilk: 1.96 
| Lucques 2. 
Florence 2 04 Braces 
Millan 2.3 
Legborn + 2. 
MatordY 1.0328 * 
& Iles b, 


One ell at Loxadox, makes at 


Venice 


$vill 


———_— 
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s FT Stoll 1.35 7M 

- Lisboxe Fo | 

E 3 Caſtilia 1.3875. Varcs 

- Audolnzia 1.3625 

S- Granado 1.3625 | 

S 4 Genoa 4.8083 Palms | 

ws Saragnſa «55 

be. Rome .J6 Canes | 

o) Barſelona 7125 4 
'S | Valentia 1.2125 | 
BORES _—— 


| The uſe of the aforeſaid Table will be manifeſt 
| by the fubſequent example,viz, | 
In 325 ells of Loudon,how many ells at Antwerp? 
Anſw.. 541.645 cls : Seek in the Table for An- 
twerp , and right againli it you ſhall timd 1.6666 
which being multiplied by 325 produceth 541.645 
ells of Antwerp,as by the operation is manitett. 


b oo 1068 coo 32% 
325 


83330 
33332 
49956 


5 41 16450 


455 A Table. Adpendice. 


— © — —_ 


—— —__ «JO W— 


4 Table for the Reduttion of the Meas 
| ſures of devers foreign Cities ,- and 
remarkable places to Engliſh Els. 


fat << _ _ FS | VEL PRs & 4 
_——_—_——__ —_—— ——— 


+59 
6 
-6097 
«606 

1+5747 
4807 
6024. 
6369 
+4792 


" and 


A ntwerp 


" Amſterdam 
| Bridges 


| One Ell at 
A. 


Frankford 
Danſick 


ul iennd 


Paris 
Rouan 
Lions 


Callais 
. Clinen 


One Auln at 
makes at London 


Lucqunes 
Florence 
Millan 

Leghorn 
Madera Iſles _ 


One Brace at 


| —— Inns nents Bf qpup—_—_—_ My — —— ——— m—n_—_s cms 


Chap. 11K. A Table. 
bt ? 
| Givi | "= 
KG Lirbone 
131 Caſtalia x 
6  / Andaluzia V.; 
ff \ Granado |* 5 
Ons Palm at:Genoa 7 oP 
: 
;; t 


The uſe of the ſaid Table will be manifeſt by the 
ſubſequent example, viz. 
In730 Aulnes at Lions, 


don ? 


how many <el1IS at Lox- 


Anſw. 718.028, Seck in the Table fs Lions ,and 
right againlt it you ſhall find .9836, which being 
multiplied by 730 produceth 718, 028 ells of Lox- 


dn, as by the operation is manitelt, 


I .c+ :9836 oa. 730 
730 | 


295080 


68852 


7180281 
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Note, that one and the ſame kind of Weight or 
Meaſure doth ſeldom or never alter from its pecu- 
liar quantity ,in the Kingdom or Common wealth, | 
where ſuch weight or meaſure was firtt eſtabliſhed ; | 
but one and the ſame kind of money doth ofteh riſe! | 
and fall in its value in foreign parts : for which 
cauſe I have ſpared the pains of calculating Deci- 
mal Tables for Coins, yet to give ſome light to ſuch 
as read modern'relations, and'want experimental 
knowledge in this matter I ſhall here inſert a: Ta- 
ble, in the ſameexſiate as | find it in the aforeſaid 
Map of Commerce,and. refer the Reader, for further 
fatisfa&ion, to the Tables im Riderr Dationary;con- 
cerning Coins, Weights, and Meaſures, both ancient 
and modern. | 
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A Table. 
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DO —— 


London doth exchange with 


Pence 
Placentia fterl, *'. 64 for 1 Crown 
Lyons 64 for 1 Crown 
Rome *66 - for 1 - Dxcat 
Genoa 65 for 1 * Crown 
Millan 64+ for 1 Crown 
Venice 5o for 1 Dacat 
Florence 55 for 1. Dacatos.) 
Naples . 50' for 1 Dweat. 
Lecchis in | c JE 
Callabria& + kan Fabarcc. 
Barri 51 for 1 Ducat | 
< Palermo 572 for 1 '-Dacat 
Meſina 56% "for: T A | 
Antwer | , Chill. 
% Co yy. [7 IL fierl, for 345 Clem. 
Valentia 573 for 1 Ducat' 
S$aragoſa 59 'for 1 * Ducat 
Barſelona 64 'for' n Ducat 
Lixborn 535 for 1  Ducat 
| Bollonia 53; for 'r Dutaton | 
Bergamo 52 for 1 Ducaton, 
Frankfort 59% for 1 Florin" 
i Genoa 83 for 1 Crows 
' London 


_ 


Of Exchanges of London, with drvers 


foreign Cites, 


CC 


VEG 


CI 


{ 
{ 


to 
=_ <4 


| WL 


TTY 
—— 


» — 


AE——_ 


— 


459 . Queſtions of Tare, Appendiw. 
Lindon exchangethin the denomination of pence 
feerling with all other Countries, -. 
thoſe neighbouring Countries of Flaxuders and. Hot- 
Hand excepted, with which it exchangeth by: rhy 
entire pownd of 2 oſhillings Engliſh(or ſterling.) 


Antwerp and 


of Tapefttry. 


is Troffiok,, 
VIZ Is 


: bo #5. 
. a” 
| k i ae 
+REPR 
2 


lowing queſtions. 


Tu > > Wo 
Groſs meight Fp compoſed of the 
neat weight of 1he commdity, 
and'#lſs of the Fare, ts wit, 
the Cheſt, Bag, But,{oc. which 
container the commodity. 


followertr 


' CHAP. IV. 


Prattical Ozeſtionus about 1 various 
things; viz. Tare, Tret, Loſs, Gain, 
Barter, Fraftorſhip, and Meaſuring 


— 


Of abatements {N the trade of Merchandize there 
> wromree 7p are in uſe various allowances,and 
of  abatements, known by the names of 
Tare, * © Tore, Tret, &, concerning which | 

| ſhall give a few examples, whereby 
the practical Arithmetician will calily- ſee, that 
there js; mare difticulty-in *the name chan in the 
thing for the rate, or proportion agreed upon, 
_ Itnany allowance or abwement ( be.it: called by 
* - what. name ſoever .) being once known 
metical work will quickly be diſpatchtby the Rule 
of Three, ox elſe by. that and ſome of. the former 
rules. mixtly uſed , as will partly appear by the fol 


the Ariths 


©ueft. 1. Factor buy 
eth 4 Cheſiy of Sugar 
marked A.B.C.D. The 
groſs weight of cach 
Cheſt in Averdupou 
greater weight is e 


>. wb ah -. £5: ww... # ek 6 aw. Sora: Para 


T3 Ctro nnmo mw Tr 


IO... * « 17 


The dotal groſs weight 44 . .« 1... 13 


Now ſuppoſing the Tore or weight of each 
Cheſt, when it is empty , to be 37 1b. the queſtion 


is what neat weight of Sagar will remain, when the 
total Tare is ſubtracted ? Anſw. 43 C. 09, 4 th. 


—— YE. 3 X 
from 44 .. 1, 13 the total groſi weight 
| Subtr, 1 ..1.. 08 tbe total Targ. 


— 


Rem. . 43 +- 0: o5 tbe neat weight of ſug* 


weſt. 2. If from. 9g0 C+ 3 qu.21 tb.grofs meight, 
"= to be ſubtracted after the rate of 14 Ih. per 
C.(or 1 12 1b. )of groſi weighs, how many C.ncat will 

remain ? Anſiw. $69 C10 que 7:3 th. 
I. The groſs weight 'beitig | converted thto 


pounds by the 6th. ryle of the7 th. Chapter of the 


precedi Book, will give ix0s8y Ib;:: zow/q1520 
_ I. Thenby the Rate of Theve, 1 11 02 
112 514 :: rr0995.} 733754. t F 

or. 8, T4: 410989 11198939! 20 

' I Y0160. 99 +4 D0jf\) 5:31 


tt bs . {1} « LiF 
EZ. 1.07 II. From 


Fl 
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th 
IIT. From 110985 the groſs weight: - 
Subtr. 13873% the total Tare, 


Go qu. Ib. 
Reſt neat 971113=867..0 ..7 7% 


Note, when the number of 1b.to be abited per C, 
for Tare, is an aliquot part of 212,as in the laſt men- 
tioned example,where 14 == 5 of 113,the operati- 
on may be thus 


bh. 6 SS C. 0p 
1 + & 3: 99023: 21 , (123 * 33 15; 


'D Cogac.=123 : : 66 
3 of 3q=z=co:0: ot: * 
21/}=00:;0 : 026 


. Total Tare 123. : 3-: 13% 
, 4 & = 
\* Reſt neat 867. 0; 071. 


} þ 


' Won 1:5. ba. 4 - 
2reft> 3.Suppole at ſome Ci ty,there is 
Of Tret.- a cuſtom. in. ſelling, of certain Merchan- 
7 tv 72:4, fize by weight, go allow or caſt in asan 
overplus tothe buyes;4.1h.weightdor every 10016. 
weight that is bought; and in that proportion for 
2 greater or lefſer quantity.” Now if a Merchant 
buy 1 t75/[Þ. weight of ome commodity, and isto 
be allowed thereupon after the alorchaid. rate, the 
queſtion is , how many 1b, weight ought he to rc- 
ccive in all? A»ſw. 1222 1b, weight. 
'v 2 37%, 100, 104: $1175 «1222 


ds —_ i 


This 


io Chap.IV. 


Loſs and Gain, 363 
This kind of allowance is commonly called Tret 
Beſt; 4. Suppoſe a Merchant hath 1222 It. 

weight of a certain commodity , part whereof he 

bought at a certain rate per 1b. and the rcft was al- 
lowed to him or caſt in as an overplus, after the 
rate of 4 1h. weight for every 100 1b.weight which 
he bought 3 the queſtion is, to know how many 
pounds neat weight he bought? Arſw. 1175 1b, 
weight, 

104. 100:: 1222, I175 


This queſtion is the converſe of the former, and 
ſheweth how to make abatement for Tree, 

Deſt. 5. If from 55 C.1 qu.of groſs weight, 
Tare is to be ſubtraCtcd after the rate of 16 1b. per 
C. and from the remainder Tret is to bez” abated af- 
ter the rate of 4b. per 104 1b. the queſtion is,what 
the neat weight is worth in money after the. rate 
of 8 ].85.for every C.(or 112 1b? ) Anſw, 382 £1, 


I. Thegrofs weight in 1b. is 6188 1, 

iT 222 , 06 £2: 6209 , 39g 
or 7... 1:3: 6183. $84 

TTL, 6188--884=5304 

IV. t1o4. 100 :: 5304, 5100 

FF, Us. W7 > $000, 3525 


Queſt. 6, A Merchant hath bought 97 ,,; 4,4 
Linen cloth at 11 s.percll, which pro- gap. 
ving worſe than he expected, he is wil- 
ling to fell it at ſuch a price that he may loſe pre- 
ciſcly aſter the rate of 12 7. for every 20 1. that he 
laid out ; the queſtion is to know at what price he 
ought to ſell the ell, that the proportion in the 
S 3 ſaid 


364 Of Loſs, and Gain, Appendix. 
ſaid loſs may be obſerved 7 Aaſw. 10 x. 1 4. 
per ell, | 

T. 20-1 2 13 

IT, 20 . 183%:: 11 10 ; pence 


Otherwiſe, 


©neft. 7. If 100 1b. weight of any commodity 
coſt 3O 5. at what price mult x 1þ, weight of that 
commodity be fold togain after the rate of 101. 
for every 100 laid out? Anſiv.3, 2+ d. per 1b. weight. 


I. 100. 110 :: 3O « 33 
IL, 100. 33 3% 1 54s (or3ttd ) 


Left; 8. A Merchant felleth a parcel of Jewels 
which coſt him 2504, ready money,for 559 l.-pay- 
able at the end of 6 moneths ; the queſtion is ( his 
ſecurity being ſuppoſed to be good ) what his gain 
was-worth in ready money upon rebate of intereſt 
at the rate of 6 L.for 100 /. for an year? Anſw. 3ool, 


$59—250= 309 


103 +» I00;: ZO9 . ZOO 


Dueft.g. How much Sugar at 8 d. per 
Of Barter, Ib, weight may be bought for 20 C, ot 
Tobacco at 3 /.per C, ? Anſw. 1800 lb. 

_ weight of Sugar. 


Chap. V. Barter, and Faftorſhip. -365 
T7 -.3 7: $0 ,..00 
2,4 :: 60 -- 2300 
Deſt. 10 A. hath 100 pieces of Silks , which 
are worth but 31. per piece in ready money, yet he 
bartgrs them with B, at 4 1b. per piece, and at that 
rate, takes their value of B, in Wools at 7 /. los. 
per C.which are worth but 6 I. per C. in ready mo- 
ney; the queſtion is to know what quantity of 
Wools payes for the Silks, and which of the two 
A. or B. is the gainer, and how much ? Anſw.53 7 
C. of Wools payes for.the Silks, and A. gaineth 
20 |. by the barter. 


I, 72, 3 2: 400. $32 
1.5 7: . 6:7 $33. 320 
Or 7; «+ 67:; 4O0O. 320 
So it is evident that the true worth of the Wool 
which B. delivered was 3201. for which he received 
only of A. the worth ot 300 /. in Silks, and there- 
fore B. loſeth 201. by the barter. 
| ' Beſt. 11, A Merchant dclivered tohis Factor 
| 6004. upon condition that if the 
| Factor add to it 250 /. of his 9 Faftor(p. 
. na S-e brief rules for 
| own money,and beſtow his pains .,,.,.j-9 of Fac- 
in managing the whole ſtack, he jor; allowances in 
ſhall then have + parts of the to- he 19,and20.rutes 
tal gain. The queſtion is to know of *he ſecond ebap» 
what ſtock the Fa&ors ſervice —_ ne 
was eſtimated at? Anſw. 150l,  _ 
I, The FaFors part of the gain being 4,the Mer- 
chant muſi neceſſarily have the remainder , which 
is +. 
IT + . +:: 600. 400 
IIT, 490 — 250 = 150 Z 3 © BQueſk 
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Dueſt. 12. A Merchant delivereth to his Fa@or 
320 1. and permittethhim to add to it 64 0. of his 
own money, to be employed in traffick ; and by a- 
greement between them the Factors lervice is eſti- 
mated equivalent toa certain-ſtock ; which is ſuch, 
that if the total gain be divided proportionably 
according to thoſe three ſtocks the Factor is to 
reccive 5 of the totalgain, in conlideration of*the 
ſaid imaginary ſtock ( being the value of his ſer- 
vicez ) the queſtion is to know the full part of the 
gain belovging to each, and what ſtock the Fa- 
Qtors ſervice was valucd at ? Anſw. the Merchant 
+ of the gain, and the Factor 3, whole ſervice was 
valued at 96 l. ſtock. | 


JT. 320 tf 64 =384 
IS i $.,' * 32884» 96: 


96 A ; 
480.1 { 160, 5 
Luft. 13. If a piece of Arras hangings, in the 
. formof along ſquare, hath for its 
of Meaſuring 1th 6% yards Engliſh,and breadth 
of Tapeſtry _ 4 g >) 
4 yards; how many ſquare ells , or 
Nicks Flemiſh are contained in that piece, when the 
length of a Flemiſh ell is equal to + yard Engliſh ? 
Anſwer, 44 + ſquare ells or ſticks Flemiſh. 
Foraſmuch as by ſuppoſition, a Flemiſh ell in 
length, hath ſuch proportion to an Exgliſþ yard in 
length, as 3 to4, and conſequently the ſquare of 


the one te the ſquare pf the pthey, as 9 to 16. 
. Fherefors 
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Therefore in a dire& proportion, as 9 is to16; fo 
is any giveu number of ſquare yards Engliſh to'a 
number of ſquare ells-Flemiſh, which will take up 
equal ſpace with the ſaid ſquare ells Engliſh. Alſo 
ina dirc&t proportion, as 16 istfo9, ſois any gi- 
yen number of ſquaree!ls Flemiſh to a number of 
ſquare yards Enpliſh, which will take up an equal 
ſpace with the ſaid Flemiſþ ells: therefore to reſolve 
the aforeſaid queſtion, firſt find the number of 
ſquare yards Engliſh contained in the ſaid piece 
of Arras , by multiplying the length an{ breadth 
in yards mutually one by the other, then proceed 
according to the aforcſaid proportion; fo the 
work will ſtand thus, : 


LI. 67: x4 =25 ſquare yards Engliſh; 
IM. 9 .16: :25. 44 + fquare ells Flemiſh, 
Otherw ſe, 

62 yards Englih in length give@g , 
by che Rule of Three in Flemiſh ells 8 3 length. 
—SEOD Englit give in nit TT acl 

Therefore the produ@t of the ſaid 
$5 multiplyed by 5 3, gives for the 4 
ſuperficial content as before .. .... 4+ 9 

Beſt. 14. If a picce of Tapeſity in the form of 
a Jong ſquare bein length 15 5 clls Flemiſh, and in 
breadth 4 + ells Flemiſh, how many ſquare yards 
Engliſþ arc contained in that piece, when 4 ells 
Flemiſh in length are equal to 3 yards Engliſh? Anſw. 
37 #5 (quare yards Engliſh, 

L n$3*4+3=66 55 

II' 16 . 9 :: 6655437 54 
Z 4 CHAP 
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CHAP. V. 


Concerning the Intereſt of Money, and the 
Conſtruttion of Tables to that purpoſe. 


L. j N reſolving queſtions concerning intereſt of 
money, four things are to be well. obſerved, 
to wit, fir(t, the Principal, or money lent for gain 
or interefi'3 ſecondly, the time for which the faid 
Principal is lent ; thirdly, the rate or proportion 
which the Principal bears to the ſum of the, prin- 
cjpal and intercſi ; and fourthly the interelt it ſelf : 
So if x00 t, be lent upon condition that 106 Þ. ſhall 
be repaid at the end. ofa year , the faid 100 0, is 
called Principal ; the time for which the ſaid prin- 
cipal is lent is one year ; the proportion which 
the principal bears to the ſum of the principal and 
intereſt is ſuch as 100 hath to106 3 laſily , the in- 
tcrelit it felf is 6 /. 

IL. Thtereſt is either Simple or Compound. 

NI. Simple Intereſt is that which ariſeth or is 
computed from the principal only : So if 1001. be 
Jent for two ycers, the fimple Intereſt thereof after 
the rate of 6 pounds for 100 pounds for 1 year will 
be 12 pounds, viz. 6 pounds due at the tirſt years 
end,and 6 pounds due at the ſecond years cnd. 

IV. Compound Intereſt is that which arifech 
from the principal , and alfo from' the intereli 
thereof,and therefore it is called intereſt upon in- 
tereſt: So if 100pounds be lent and forborn 3 
years *and compound jatereſi thexcol is to be m_ 

| | ute 


Chap. V. Intereſt. | 269 


puted after the rate-of 6 pounds for 100. for one 
year there will ariſc beſides che ſimple intereſt of 
- the principal for three years, the intereſt of 6 pounds 
(due at the firſt years end ) for 2 years, and the in- 

tereſt of 6 —_ ( due at the ſecond years cnd ) 
for one year following. | 

V. Rebate or difcompt of money is, whena ſum 
of money duz at any time tocome, is ſatisfied by 
the payment of ſo nquch preſent money, ' which if it 
were put forth ata certajn rate of intereſt for the 
Gaid time, would become equal to the ſum firſt due: 
Soif 200 pounds be due at the end of two years, 
and is to be ſatisfied by the payment of preſent 
money upon rebate, aſter the rate of 6 pounds per 
contum, per aunum, ſimple intereſt,there ought tobe 
ſo much ready money paid, which in two years af- 
ter the ſaid rate of intercſt would be augmented 
unto-100 4, In like manner if the rebate or dif- 
compt were to be made after any rate of com- 
pound intereſi, ſo much ready money ought to be 
paid, which at ſuchrate of compound interell, for 
the time agreed on, would become equal to the ſum 
firſt due Examples of the manner of computation 
by rebate may be ſeen in the tenth and fourteenth 
Rules of this Chapter. 

VI. Inthe takiog of intercſt, or uſe money, for 
the loan or forbeazance of money 
leat, reſpeA muſt be had to the rate The foundation 
limited by AR of Parliament, which «pon which che 
now refſtraineth all perſons from tz- **les for com- 
king more than 6 1. for the intereſt pd? ren 
or uſe of 100 }. lent fora year , but grounded. 
what part of 6 /, may be taken for 
the intereſt of 100 }. lent for half a year”, a quarter 
of 


gr IST. 
_ "dr. 
=o 


\ 


3/0” 


'4*quarter of a year, 
&c. by which praQice,. this fotowiug Analogy 
( which is,the ground or reaſon of the common 
pules for computitg ſimple intereſt ) ſeems to be 
aſſumed for'a fake expoſition of the Statute , viz, 
That ſuch proportion as the whole year (ſuppoſed 
toconfiſt of 365 daycs ) hath to any propounded 
Fpace of time more or lefs than 'a' year, fuch prc- 
portion any intereſt ( not exceeding the rateli- 


' .nitcd by the A& ) for any Principal lent for a 


year, ought to have to the intereft. of the ſame 
Principal for the time propounded : This Analogy 


being granted, the manner of comruting fimple 


intercit,, for any Principal lent and forborn any 
time propounded, will bc ſuch as is expreſt in the 
two next Sections, 

VII, The intereſt or gain of xco 1. principal mo- 
ney forborn for a year being known , the intereſt 
of any. other principal money for the ſame time 
may be found out by one lingle Rule of Three ; for 
as 1001, principal is -in proportion to the intereli 
thereof, ſo is any other principal to its intereſt: 


"So it it be demanded what 270 I. will gain in a 


year at the rate of 61. for 100 1. ſor one year, the 
Anſwer will be found to be 16 I. 4s. For, 


A. | &*< 86? 1151S 
100 . 6::270.16,2 (ori6 : 4 : © 
A ſecond Example, W hat is the intereſt of 175 /. 


18 s, 11, for a year, at the rate of 6 1. for uy 
or 
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* ofa year, a moneth , or any, other. part of a year,' 
is not expreſt in the AR; Inchisciſe therefore we 
nivfobſerve giſtom and daily prafice, ſo we thall 
© © ,.fmdthat 3 /.is uſually taken for half a years" in- 
"PCereſt of 1001. and 30 x. for a' 
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for a year? Anſw. 101.11 s. 1552 d,as by the fol® 


lowing operation ( which is performed after the 


practical manner delivered in the nineteenth Rule 
of the ſecond Chapter of this Appendix ) is evident 


I, I. A s. d. FL; 4 - d, 
100.6 :: 175: 18: ty ( 10 ali Iige 
| #3 (10 ſac 


multiply by - ++, 4 V 
B+ Wd 
Lewes ous O[SS 3:13. 3.6 At 

oY is, 


Th n PP | 
: gs #4600 0 Il I3 4 
I2 
d, © © 8 © 162 | 


VIIL. Tf the intereſt of 100 1. principal for off&#% 
whole year, or 365 dayes be known, the fimple in- 
tereſt of any other principal, for any number of 
dayes more or leſs than 365 , may be found out by 
the following Rule, viz. 

Multiply theſe three numbers according to the 
Rule of continual Multiplicatipn, 
towit, the given intereſt of 100 /. —- for 
for a year, the principal , whole in- _ waa 7 fob 
tereſt is required,and the number of any number of 
dayes preſcribed, reſerving the laſt dyes. 
produe for a Dividend : Alſo mul- 
tiply 365 by 100 and reſerve this product for a 
Diviſorz Laſily finiſh Divition, ſo thall the quo- 
tient be the intereti or gain ſought. 

Note here, that the two principals, to wit 100 /. 
and the other propounded, are ſuppoſed to be of 
one and the ſane denomination ; Alſo the intcreit 
required 
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© Tequired will. be of the ſame denomination with 

the given intereſt of 100 /. | 
” For an example of this Rule, let it be required 
to find out the intereſt of 400 I. for a week, or7 
dayes at the rate of 6 /. for 1001. for a year, or 
365 dayes 3 Firſt multiplying theſe three numbers 
6, 4000,and 7 continually { viz. multiplying 6 by 
400, and the produdt thence ariling by 7 -) the laſt 
produd will be 16800 for a Dividend;alſo multi- 
plying 365 by 100,the proauQt is 36500 for a Di 
viſor 3 laſtly, dividing 16800 by 36500 ( after cy- 
phers at pleaſure are added to 16800) the quoti- 
ent ( according to the fourth Rule of the 27th. 
Chapter of the preceding Book ) will be diſcove- 
red to be this decimal .4602, which is equal to g-. 
2 d. 1 farth. (as will appear by the brief way of v+- 
luing a decimal fraQtion in the fourth Rule of the 
26th. Chapter.) 

The reafon of the above mentioned rule for the 
computing of intereſt for dayes, will be maniſeſ 
by this following way of ſolving the ſame queſtian 
by two ſingle Rules of Three, vis. 


6 *# 400 


7. 100. 6::400\, <= 
| 100 
i 39. LEP pot 249927 


— 0 


x 100 1 365 x I0O 


Which fourth proportional in the latter Rule þ 
. 6x 400n7 k Tone” 
Three,to wit, — —, being well vic 
6F x IOO 
the truth of the rule before delivered will be mi 
nifcſt. | Ph 
Hence'one vulgar errour in computing interet 
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"| is diſcovered, for fome argue thus, 6 1. is the in- 
1 rereſiof 1007. fora year, therefore. 10 5s. ( or 54 
of 61. )is the intcreſt for a moneth, and conſe» 
quently 2 4. 6 d. for a week or ſevendayes, andfo 
7 '| the interett of 400 |. for 7 daycs , computed after 
T | tharmanner would be 10 7. which excceds the An- 
5 | fiver found by the preceding Rule by 9 £ d. vesy 
J | near, which fallacy hath irs riſe from the taking, 
lt { or rather miſtaking ) of 28 dayes for 75 part of 
i | thenumber of daycs in a year, when indeed the guſt 
7] part of 365 dayes conliſts of zo 75 dayes. 

J Moreover, by, the help of this decimal fraQtion 
ofa ponnd, to wit, .000164383, by 


h, which is very near the intgreſtof <4thyy Ewe 
i, j Fx pound for a: lay apyhe raven | lg cons. 
| 5per cent. per aunum{as will appear, , for dayes. * 


by the preceding rule )the intereliot , 


ne F any principal { ſuppoſed: to be paupds or decimal 
parts of a pound. ). for any number of dayes pro- 
- pounded,at. the ſaid rate ot intexcli, may be fougd : 


out by multiplication only, - viz. Firſt multiply 

MY the ſaid decimal .000164383. by. the principal 

whole intereſt js required, then multiply that pro- 

duQ by the number of daycs propaqunded , fo ſhall 

this laſt produdt be the intercit.rcquired ; ( but in 

theſe multiplications reſpe&t mult ,bc had to: the 

cutting off of places in the produgs, according 

tothe ſecond and third rules of the. 26th. Chapter 

+ of | ofthe preceding Book 3 ) for example, if it be re- 

he _ to find the intereſt of 1000 /.for 131 dayes,at 

rate of 6 per cent. per ann.the Anſ.will be found 

mz I} 21534 T,or 214, 10 x. 8 4. t foraccording to the 
rule laſt given. : 


000164383 
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000164383 *« 1000 *« 131 =21.534t 


But at another rate of intereſt, a peculiar decimal 
inſtcad of the ſaid .000164383 ( which ſerves ox- 
ly for 6 per cent.per axnum) muſt be found out by the 
firſt rule aforegoing, before the latter rule can take 
Place, the reaſon of which latter rule doth alſo & 
vidently ariſe from two lingle rules of three. 
« TX. When an Annuity payable: yearly is in ar- 
BE rear for any numberof years, andit 
The manner of ' js required to know what the ſame 
Jumming # _* will amount unto, fimple intereſt 
panuities In bu : 
arrear with at- being computed: for each particular 
lowances of early payment,from the time it be- 
(imple intereſt. carme'due, until'the end of the term 
vs .; of ers, the work will be as in this 
followingiexample, viz. If an Annuity, or year” 
ly rent of 134 }. to x. 6d. beall forborn till the end 
of 4 years, what will it then amount unto , {imple 
intereſt being allowed at the rate of 6 per cent. per 
axnum for each years rent, from the.time on which 
\tt- was due, until the end of the ſaid term of four 
years? Anſw. 5861,105. 6535 4. 
It is evident by the queſtion , that at the rateof 
intereſt propounded, there muſt. bz computed the 
intereſt of 134 7. 10 9s, 64d. ( duc at the third. years 
end) for one year ( to wit, the fourth ran Tab 
the intereſt of the like fum due at the fecond years 
end, for two years ( to wit, the third and fourth 
years; _) likewiſe the intereſt of the ſame ſum du: 
at the firſt years end, for three years (to wit, the 
ſecond, third and fourth years : ) all which inter 
being added to the ſam of the four years rent, the 


total ſum will ſhew what the ſaid Annuity will + 
mount 
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' .xeady money will latisfie a Deht due 


\, . Example 1, ltadeb e pay 
; endofa year to come, how much ready money 
[will diſcharge that debt by rebating , or diſcompt- 
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mountunto at the end of the ſaid term of 4 years» 
Explication. 
2 years "IE. 7 
TheintercR of 134 EY is... 8:1 :5.45 
105.6 d. at6 per cent. per<2 is...16:2:10.52 
annum, for 3 1$.++24:4: 3:49 


xent ( to wit, , 4 times 
134 0.104.604. ) 
\ All which added toge-# | 
ther give the Anſwer of ...585;10: 6.96 
the. queſtion, to. wit, 
X, When it is required to find out how much 


; The ſum of the4 years, 
dv. 538:2:0 


Of rebate or 


at the end of any ſpace of time to ciſtompe- of 


;come, by rebating or diſcompting at ,,;vc, + /im- 


agiven rate of imple intereſt, it may plc interefe. 


be FR by chis,rule.,; 2iz. Firſt 


find out the intereſt of 100, ). at the given rate of ® 
intereſt, for the, time which the.rcady money is to 
be paid beforchand , then adding the intereft fo 
found to 1001. make alwayes the ſum of that ad- 
dition the firſt term ina rule of three 3. 100 /. the 
ſecond term ; and the debt propgunded ro be fa- 
tisfied the third term ; laſtly, the fourth propor- 
tional found out by the ſaid Rale:of Three (hall be 
the ready money, whigh ought to be paid in ſatisfa- 
ion of the debt propounded.. . 

Deck 100 1. be payable at the 


ingat the rate of 6 per cent. per annum? Auſw,94 1. 
Gre 


37s 


vs 


276. 


6's. 9 4.2 fivery near 3 for by the Rule 'of Threy 
IO6 '. 100 :: Yoo, 94-3396 Tt 


That is tofay,if 106 /. (which is compos'd of 1001, 
principal and 6'l, intereft )) proceeds from 100 /, 
principal forborn for a year, from what principal 
forborn for a year doth 100 þ. ( compos'd of prin- 
Cipal and intereſt )proceed from?An(w.94.33961.t 
(or 94 h.6s. 9 £4. very near }) principal money: 
therefore 94 1. 6 5.9 5 d.in ready money,is of equal 
value with 100 . duct the end of a year to come; 
for if the ſaid 94 1:6 5. 9 £ d.be'put forth at intercii 
for a year, at the rate of 6 per cent. per annnm, it 
"will gain 5 þ. 13 7. 2 4 d. very near, which together 
with the faid 94 1.6 s. 9 5 d. makes the' r00 1. the 
debt.firſt propounded to be diſcharged by rebate, 
Example 2. If 1501. 105. be payable at the end 
of 73 dayes to'come, how much preſent money 
&-. will diſcharge the ſaid debt, by rebating-after the 
Tate of 6 per cent. = aunam?' Anſw. 148 1. 147, 
3 5 4.+ as by the following operation is manifeft. 


dayes I. dayes |. 
L . 365.6 5: 73 + 1-2 


L. L. L. f, 

11, 101.2, 100: ; 150.y « 148-7154 t 
That is to fay, Firſt 1 ſeek by aſingte Rule of Three 
"the intereſt of 1001. for 73 dayes ,' at the rate of 
intereſt propounded, faying if 365 dayes ( vr 4 
year )gain 6 ;what will 73 dayes gain? Anfiv, 15% 
"or 1.2 1, Then adding the ſaid 1:2 40100, = 
J 
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DD = —  FPwoe 5 =m @ wm a= —-. we XK > 


A => 
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by a fecond Rel of Thee, if 101. 2 U. ptincipaland 
intereſt', payable at the end of 73 dayes to come, 
be equivalent ro 100]. ready money, what ready 
money is 1507. 10s. ( or -150.5 } payable at the 
end of 73 dayesto come equivalent unto? fo by 
nultiplying and dividing (according, to the rules 
of Decittial Multiplication and Diviſion - ex» 
plained in Chapter 26 and 27 of the preceding 
Book ) the quotient or anfwer of the queſtion will 
be found 148.7154 +, thatis, 148]. 145. 354. + 
for the decimal .7 154 being valued according to 
the brief way at the end of the fourth rule of the 
26th Chapter, will by inſp«Qion only be diſco- 
vered to be 14 5. 35 d. Which rule I ſhall here once 
forall, adviſe the Learner to be well acquainted 


with. 
The prof. 
Seck ( by the Rwle of Three )what the ready thd- 


ney —_ aforcſaid will gain, info much time 
35 it iS paid before hand at.the rate of intereſi pro- 
pounded 3 then having added this pain to the faid 
ready mory , if the ſum'be equal to the debthirllt 
propounded to be fatisfed by rebate, the ready 
money was rightly tound out. ' So the latt example 
will be thus proved. 


IR © b. I, 
IOO , I.2 7 - 11487154 - ( 1:7845 


»Which fourth-proportional 1.7845 bcing added 
| to 1487154, the fur: will be 150.4599 ©, which 
doth not want a farthing of 1507. 10 5.the debt firſt 


propopunded. 
A a XI, Whey 


"FN 
- 
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XT. When it is required to find: the preſent 
worth of an Annuity, by rebating 

Of the preſent or diſcompting at a- given: xate of 
worth of  Ai= (imple intereſt, the operation; will 
ag : ff be as in the following example,vis, 
{imple intereſs, How much preſent money isequiva- 
lent to an Annuity or rent 0300 [, 

per annum to contioue tive years , rebate. being 
madeat the rate of 61. for 1001. {or one year, at 
ſimple inter. Rt? Anſw. 4:51. 185. g*4d. yery 

near. ; | | 

les manifeſt that, there mult be computed the 
preſent worth of 100 /. due at the iirſt years end; 
alſo the'preſent worth of 1001. due at - the ſecond 
years end, and in like manner for the third, fourth 
and fafth years; all which particular preſent worths 
being added together, the agreggate or ſum will 
be the total preſent worth of the Annuity , to wit 


82861 
in the example above propounded, 425; _ re l, 


that is, 4257. 186 95 d. very near. 
T he operation by decimals ({ which . will ccme 
near enough to the truth.) will be as toHloweth viz, 


l, L, I. l. 


100: : 100. 94,33962 t 

. 100: ; 100. 89,28571 F 

. 100: 4100, $4,74576 t 

. 10035100, 80,64516 t 
130 ; 100;; 100, 76,92307 t 


Auſw: 425,93933 * 
Here 
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Here by the way, from the manner of reſolving 
the Iaſt mentioned queſtion, rhat R#le commenly 


called Equation of payments, which is inſiſted onby 


divers Arithmetical Writers, will be found errone- 
ous, which I thus prove. 

1. Since that rule aims at the reducing of pevijat 
daycs of payment, upon whichparticular ſums of , 
mon<y are due, unto a mean time upon which the 
appregate Or total of thoſe particular ſums ovght 
to be p#id, without damage to the Debitor or Cre- 
ditor , there muſt be neceſſarily fome rate of inte- 
reſt implicd ; for otherwiſe why may not any day 
# pleaſure be affigned for one intire payment, 

2,1t ſome rate of interefi be implied,then <cquity 
requires that the preſerit worth of the total fun 


- payable at one cntire payment , rebate or diſcompt 


being made according to that rate of intereſt, may 
be equal to the ſum of the preſent worths of the 
particular ſums of money , rebate being made” at 
the ſame rate of intereſt. 

3. In regard the ſaid Rule doth mention no par- 
ticular rate of Intereſt , it ought to be txue at any 
nte of intereſt whatſoever. 

- 4. Let us therefore examine the ſaid Rwle denies 
ing to therate of 6 per centum,per annum, fimple in« 
tereſt , by taking the laſt mentioned queſtion for 
anexample, which ( according to the accuſtomed 
manner )will be thus ſiated,viz.1t 5ool. ought to be 
paid by five equal yearly payments,to wit, 1000, at 
each years end,what time ought-to be given for the 
payment of the ſaid 500 I. at one entire payment, - 
without loſs either te the Debitor or Creditor. 

$. By proceeding according to the ſaid rule of 
Equation of poyments( which ſaith,If the ſum of the 

Aa'z, products 


on 
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produdgs, ariling from the multiplication of each 
particular ſum of money by its reſpeQive time , be 
divided by the ſum or.aggregate of the ſaid parti- 
cular fums of cnoney, the quotient will be the mean 
time to be aſſigned for one intire payment ) there 
will þc found three years © which time ( according 
to.the ſaid rule)ought xm be given for the payment 
of the whole 509: 1... : | | 
..6. Now it 500 1.due at the end of three years to 
come be worth-2s much io preſent money, as is the 
Preſent worth of an 4##nity of 190 /. to continye 
five. years, then the ſaid Rule of Equation is true; g-, 
therwiſe falſe ;. but che, preſent woxth of 5001.due 
at- the endof three years to come , rebate, being 
made. at the rate of, 6 per centum, per a1up, ſimple 
intereft, will be found( by the tenth rule of thisChap- 
ter)to be 423 1.14 1.6.4.3 f.very near 3 allo the pre- 
ſent worth of the ſaid Annuity, rebate being made 
a5 befoxe, is found (as appeareth by the reſolution. 
of the laſt mentioned queſtion )to be, 4,2 5:4. 18s. g, 
d. yery near > wherefore it is evident that, the Cre- 
ditor loſerh 21.45.2344. very near, by recciving the 
whole 5ool. at three years end: maxcover at 6.-per- 
centum,per annum, compound intere(t, he would; loſe 
11.8.6 d, very ncar,. as. will be manitc!} by the Ta- 
bles of compound intereſt herealter exprefjec: io that 
the loſs will be cithex more or lebs according as.the, 
rate of-intereſt doth differ: and. thexefgue 1. concluge, 
the fajd;Rule (as alſe all other.culcs, ox rgfplutiors, 
of queſtions which havedependance.thereon) to bg: 
EXTQREONS. FF 


Although queſtions of this nature. Eidom, Come, 
into practice, yet he that will take the paing, jo 
find out ſucha mean time as is requized;by the.1 by 
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Rule of Equation of payments, at any rate of fimple 
inteteft by this following rule, v/s, 

Firſt, by the preceding tenth Rule of this Chap- 
ter tind out the preſent worth -of every particular 
ſum in the queſtion payable at a time to come, by 
tebating at the rate of intereſt agreed on 3. then 
6nd in what titne the ſum of thoſe preſent worths 


- will be augmented unto the total of all the parti- 


cular ſums payable/at times to come, according to 
the firſt agreement;, ſo ſhall the time found out be 
the mean time for the payment of the whole debt: 
thus the mean or cite time inthe laſt example 


will be found to b&2. 8979, &Cc, years (not three 


years, as the ſaid Rule of Equation of payments 


would bave it) for by rcbating at 6 per cen, per ay- 
nam, {imple intereſt, 500 I. payable at the enfl of 
2. 8979,&c. years to come (that is 2 years and 328 
dayes very near is worth in ready money 425 1. 
18 1.9=4d.very near,and the ſame ready money is alſo 
the preſent value of 100 /. Annuity for'5 years, at 
the ſane rate of interett,as betore hath been mani- 
feſted. But to return to the path from which I have 
made a digrefſior. : IE 72 fl 
From the preceding tenth rule of this Chapter 
the following Tables 1. and II. are deduced, whoſe 
conftrucion and uſe are afterwards declared. 


Intereſt. Appendix. 


x Table I. Table I1.- 
Which ſheweth in Which ſheweth i 
decimal parts -of a pounds and deci- 
pound, the preſent mal parts of a 
worth of _ one pound, the pre- 
pound due at the | ſent worth ot one 
end of any num- pound Annuity 
| ber of years to to continue any 
come , not eXx- number of year 
ceeding 7 years, not exceeding 7, 
at the rate of 6 at the rate of 6 
per centum, per percentum,per an 
annum , fimplc in- 1um, (imple inte- 
terelt. re(t, 


—_— 


_— —— 


» 943396 
I . 636253 
2 « 683710 
3 + 490162 
4 - 259393 
4 « 994687 
5 . 698912 


943396 
892857 
947457 
.806451 
.769230 
735294 
| 204225 


I 
2 
3 
4 
5 
6 
ff 


_— 


The Conſtruction of Table 1. 


The numbers in the firſt Table which are placed 
right againſt the numbers of years 1,2,3,4,5,6,and 
7,arcdecimal fractions, one pound of Engliſh mo- 
ney being the Integer, and are thus found ( accor- 
ding to the preceding tenth Rule of this Chapter) 
viz, 


l 


106 ., 100 7; 1. ,943396 ft 

112 , 100 :: 1 . 892857 t 

118 , 100 ;: 1 « ,847457 + 
whereby 


Ys » bow bow 
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whereby it appears.that 17. due at the end ofa yezr 
tocome, is worth in ready money .943396 +, that 
is,18 4.10 d,1F; and ſomewhat more, Alſo 11.dus 
at the end of two ycars to come, is worth mrcady * 
mon2y 892857 t,or 174.10 d rebate being made 
at the xate of 6 per centum per aunum, timpie intereft 
the like 1s to be underſtand of the reſt of the num- 
bers in Table I. which may be continued to more 
years, and other Tables alſo of rebate may be fra- 
med upon the ſame ground, for mon«ths, or dayes, 


' by the ingenious Artill, 


The uſe of Table T. 

The practical uſe of the ſaid firſt Table will be = 
manifeſt by ſolving this following queltion 3 viz. 
How much ready: money will diſcharge 345 /. 15 5. 
64. due at the end of five years to come, by rebating 
imple intereli at the rate of 6 per centum,per annum 
Anſwer,265 I. 195. 7% d. which is thus tound out 


. viz, In the preceding Table I. right againſt 5 pearh 


Itind the decimal ,76923,which ſhews that 11, due 
at the end ot tive years tocome is worth in ready 
money +76923 (that is, 15 5. 45 4.) then inſtead of 
155. 6d, mentioned in the queſtion propounded, 
taking thedecimal.775 which is cqual to 15s. 6 d. 
(the Nine being reduced according tothe fifth rule 

of the 23 chapter of the preceding book ) I ſay, by 
the Rule of Three, 


1 . ,76923 :: 345.775 - (265.9805 + 
That is to ſay it 11, give ,769237. what will 345 
7751. give? Aaſw.265 9805/1.tor multiplying 345 
«775 by .76923, according, to the ſecond Rule of 
the 26 Chapter of the preceding Book, the product 
will be 265.9805, that is, 2651. 19,, 74 4. 
Aa 4 | Ths 
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_ The ConfiruSion of Table II. 

The numbers in the ſecond Table are found ont by 
the addition of thoſe in the firft, viz the firſt num- 
ber in the latter Table is the ſame with the firft 
number in the former , the ſecond in the latter is 
the ſum of the firſt and ſecond in the former 3 the 
third in the latter is the ſum of the firſt, fecond and 
third in the former,and in that manner the reſt are 
found ; ( the reaſon of which compoſition is mani- 
felt from the example of the eleventh rule aforego- 
ing ; ) otherwiſe, the numbers in Table H.may be 
found more eafily thus, vis. the firſt number in the 
ſaid Table JT. is the ſame with the firſt number in 
Table1. the ſecond number in the. latter Table is 
compos'd of the ſecond number in the former and 
the tirſt in the latter, the third number in the latter 
Fable is compos?d of the third number in the for- 
mer and the ſecond in the latter, the fouxth in the 
latter is compos'd of the fourth in the former and 
the third in the latter ; the like is tobe underſiood 
of the reſi of the numbers in Table II. which might 
be continued to more years , and fitted to other 
ratcs of intereſt, but I ſhall fpare that labour, inre- 
gard a moreequal way of finding out the preſent 
worth of an Annuity , agrecablc to the accuſed 
and practical rates of buying and (<lling Annuities 
or Rents , forterms of years, is grounded upon a 
computation of intereſt upon intereſt, as will here- 
after be made manifeſt,for at ſimple intereſt an An- 
nuity will be overvalued. 


The uſe of Table. II. 


'The ufe of Zable I, will appear by this follow- 
ing 


384 


I 
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ing example; vis. W hat is the preſent worth of 
an Annuity of 160 |, per annam payable yearly du- 
ring the term of five years, diſcompt or rebate be- 
ing made at the rate of 6 per centum,per annum, fim- 
ple intereſt? Anſwer, 425 1. 18 7. 95 d.vexy near 
which is thus found out,vrz.In the preceding Table 
I. right againſt five years, I find this number 
4-259393,which ſhews that an Annuity of 1 /,pay- 
able yearly during five years, is worth in ready 
money 4-259393 1. (that is 4.5 5. 2 d.and ſome- 
what more) therefore, Iſay, by the Rule of Three 


l. h A I, 


I « 4259393 3: 5 100 . (425-9393 

That is to ſay,if 1. give 4-259393/. what will 100 

l. give ? Anſwer 4251. 18 5.9% 4.very near,for by 

multiplying 4.2 59393 by 100, the produd (accor- 

ding to the ſecond rule of the 26 Chaprer of the 

preceding Book )is 425-9393,that is, 425 1. 18 x. 

g: d. vcry near. Which operation being compared 

with the manner of ſolving the fame queſtion be- 

fore mentioned in the eleventh Rule of this Chap- 

tex, the great benefit of Tables of this kind in point 

ofexpedition will be apparent. 

XI1.When it is required to know, 

unto what ſum of money any pro- Of **« forbea- 

pounded principal forborn-any num- poets. ” 

ber of years will at the end of ſuch jnterept. 

term be augmented unto,intere(t up= 

- on intereſt being computed at a given rate , there 

muſt be found a rank of continual proportionals, 

more in number by one than is the number of years 

1g the queſtion ; of which proportionals: the. hrtt. 

is the principal atſigned , the ſecond muſt increaſe 
; Or 
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or proceed from the firft , the third from: the fe. 
cond, &c- in ſuch manner or rate, as 106 proceeds 
fro 100 (or as 108 from 100, if the rate of inte. 
. reſi be 8 per centum_)then will the laſt proportional 
bethe Anſwer of the queſtion: So if 300 pounds 
principal money be put forth at jntercſi upon inte- 
xeſt, at therate of G7. for 100 1. for one year, and 
all forborn until the end of 4 years, there . will 
then be duc 378.743088,or 358 /. 1475. 10:d.very 
nezr, as by the four following Rules of Three is ma- 
nifeli. | 

300 » $16 

IO0O , 106 :: 315 - 337-08 
337.08 « 357-3048 
357-3048 , 378.743088 


For-the ſaid 300 1. will at the firſt years end be 
augmented unto 3is1. which 318 L. being put torth 
as a principal for i year , will ( at the ſecond years 
end) be augmented unto 337.08,again this 337 .08 
being put forth as a prixcipal for 1 year,will ( at the 
third years end) be augmented unto 357.3045, in 
like manner 357-3046 being put forth as a princips! 
for x year, will (at the fourth years end) be aup-' 
mented unto 378.743088, which is the number re- 
quired by the queltion. And it the work be well cx- 
amincd, it will appear (as was before declared)that 
the principal hr(ft afſhgned,to wit 300l.and the num- 
bers reſulting ſuccetlively at the ends of the ſeve- 
Tal years arc continual proportionals, viz, theſe five 
numbers are fo qualitied, that if the ſecond b: mul- 


300 | 318 | 337.08 | 357-3048 | 378,743088 
tiplicd 
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tiplied by it ſc}f , the produdt will be equal to the 
produd of the firſt and third 3 alfo if the third be 
-multiplicd by it ſelf, the product will be equa} co 
the produdt of the ſecond and fourth ; in like man- 
ner, if there were more continual propertionals in a. 
rank , if any one proportional which is placed be- 
tween two next on each fide of. ſuch one, be multi- 
plied by it ſelf , the produ& will be equal to the 
produc of thoſe two extreams (which is a proper- 
ty peculiar to continual proportionals.) 

Note here by the way , that if any 5, aunber; 
two numbers be propounded, ſuppoſe being given to © 
300 and 318, andit bercquired to find a third, e 
find to them a third,a fourth, a fifth, 57%"% *#fib, 
&c..in continual proportion, multi- 7. —_ ys 
ply the ſecond proportional 318 by os. 
it ſelf , and divide the product 
101124 by the firſt proportional Zoo, fo ſhall the 
quotient 337 08 be a third in continual proporti- 
on ; In Jike manner if you multiply the third pro- 
portional 337.08 by it ſelf ,and divide the produ&t 
 113622,9264 by the ſecond proportional 318 the 
quotient 357.3048 ſhall bea fourth in continual 
proportion , and aſter the ſame manner a fifth, a 
lixth, or as many as you pleaſe may be found out, 

From what hath been faid by way of explication 
of the -preceding twelfth Rule , the following 
Table III. is deduced ; the conſtruction and .uſe 
whereof is afterwards declared. 
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; - The ConftruGion of the preceding Table 111. 


The numbers 1,2,3,4,&c. to 3O, in the firſt co- 
lamn on th «© left hand: fignifie years 3. the numbers 
4,5,6,7,8,9,10,1,and 12, placed at the head of the 
ret of the colums fignifie rates of intereſt, for 100 
#;lent for a year, and' the numbers placed in the ſe- 
veral columns - underneath thoſe rates of intercſt, 
are found out by the Rule of Three in decimals, in 
manner following z vis. 


: [. g0O8-. 108 £33 :: (1.04 
= 100 . 104 :;: 1,04 :: (10816 
- WH. | 100 , IO ::; 1.0816: : (1.12486 


That is to ſay, Firſt, if 100 /, put forth at intereſt; 
for a year be augmented to 104 /. at the years end, 


what will 1}. be then augmented unto at the ſame 
rate? Anſw, 1.040 1.( that is 11.05.99. 2f.and ſome- 
what more) which 1.04 (or LOjo9g the cyphers 
after thc 4 being of no value in decimals )is the firlt 
"number in the ſecond column belonging to 4 per 
centum,and is placed right againſt 1 year inthe firſt 
column. 

- Secondly,fay if 1001, lent for a year be augmented 
;tO 1047. at the years end, what will 1.041. be 
; then augmented unto at the famerate ? Anſ#, 
1.08167. (that is'1 4.15.7 4.2f.+ ) which 1.0816 


is the ſecond nnmber in the ſaid column of 4 per 


cent, and is placed right againki 2 years jn the fil 
; column. | 


Thirdly 


. ©Q x» nm an OO a3 =, oy Om ens ao oa IL 
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--/ Thirdly, as 100 is to 104, © is 1.0816 to 
1.124864 ( or 1421.54.2 f.t )which 1.12486 is 
' the third number in the column of 4 per centum, and 
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is placed right againſt 3 years in the tirſt column, 
Hence it appears,that 1 /. at 4 per centum,per aunnm 
compound intereſt , will at the end of 3 years be 
augmented unto 1.124864 I. (that is, 11.25.54.2fs 
and ſome what more.) . 

After the ſame manner the reſt of the rumbers 
in the ſecond column, as alſo in the other columns 
are found out { mutatis mutandis.) 


The uſe of the preceding third Table. 


Dueſt, 1, What will 1361.15 5.64.be augmented 
unto, being forborn 20 years, intereſt upon inte- 
reſt being computed at. the rate of 6 per centune per 
annum ? Anſw, 4381, 135. 1.d.very ncar, which is 
thus found our. : | 

Firſt, looking into the fourth colump of the faid 
third Table,to wit, that column which hath the fi- 
pure'6-placed at the head of it , I find right againſt 
20 years the number 3.20713,which (hews that us 
being continued 20 years at 6per centum,per annum, 
compound interef}, and all foxborn untill the end of 
the (aid term will be augmented unto 3.20713 tf, 
(that is 31.451.14.2f; and fomewhat more) therefore 
after the 15 v. 6 d. in the queſtion is reduced to the 
decimal .775 ( by the {ixteenth rule, of the 23 
Chapter of the preceding book ) I multiply the 
ſaid tabular number 3.20713 by 136.775 (the ſum 
propounded in the queſtion _) according to the fe- 
cond rule of the 26th Chapter, ſo the Produc : 

| toun 


CY 
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found to be 438. 665,8c. that is,438 7.13 5.14 for 


the Anſwer ot the queſtion. - View the operation 
here following. 


I « 3+20713 2: 136.775 « (438.665 + 
136.775 


1603565 


CC OY 


438165520575 


Duefl. 2, If 3201. be forborn » years at inteſi 
upon intereſt at 5 per centum, per annum, what will 


Be due at the end of thoſe eleven. ycars' for prindy 
pal and intereſt ? Anſwer, 547 t. 6s. 1.4. t.Forin 
the third column of the third: Table , under the f&- 
one tive at the head of the column and right again 
it years you will find this number 1,7 1033,which 
fhews that x /. at the end of 11 years will at five 
per centum, per annum, compound intereſt, be aug 
mented to 1.71033 ( that is I þ. 14 5. 2 d- 1 f.and 
fmewhat more ) wherefore, by multiplying the 
Art 1.71033 by 320 the number of pounds pr& 
pounded in the queſtion ) the. produd will be 547 
$305, &c. that is 547 0, 6.5,.1 di + for the anbwa 
ofthe queſtion, Sec the following, operation: - 


. & 
£ f 
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j VB: 6 ::$.92033" :0'320 . (547.305 * 


320 


a —_— 


3420660 
Jr3099 


a 


547130560 » 


After the ſame manner the numbers belonging 
toany of the\other rates of intereſt! mentioned in 
the third Table are to be uſed. | 

XII. When an Annuity payable The manner of 
yearly is in -axrear for .any, number ſ#oming vp An- 
of years, ang. it is required to know 7s ng 
what vhs fare will, amountunto, poLle7, 
compound jntereſt being computed z47eſt apon tw» 
for each »particulax Annuity from. tereſt 
the time it became due until the end 
of the cm years,the work will be a5 in the fol- 
lowing '£Xau pe 3 Ws. Suppolegn Annuity of 300!. 
payable at yearly payments be forbarn , | and all 
uopaid untill 'the ad of four years, the queſtion is, 
what will then be due', compound intereſt being 
computed af the rate of 6 per centum,per annum for 
each yeazly-payment from the time it becomes due 
to the end Fehe ſaid term of four years * Anſwer 
1312 1, 7 54 Bd. very near. - 

'-t is evident by the queſtion, that there muſt be 
computed what 30071, due at the third years end 
will be augrnented unto in one year ( to wit ;the 
fourth year Jat 6 per centur; Allo what 3001.due at 
the ſecond years «end will. be augmented unto in 
two years (to wit the third and fourth years;} like- 

Bb wiſe 
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wiſe what 3001. due at the firſt years end , will be 
augmented unto, in the three following yeass (to 
wit theſecond , - "ir4 and fourth years ) all which 
ſams being added to 300 L.(the payment due at the 
end of the tourth year , which is incapable of any 
improvement) the aggregate or ſum will be the 
total money in Arrear at the end of the fourth 
year, towit, 13127Z**£1, as may appear by the 
following operation, viz. 


The laſt payment of the Annuity 
due at the end of the fourth year $300. 


IS 


Again , the 3001. due at the third 
years end , will in one year after(_ g 
the rate of 6 per centum., be augmen- en 
ted untO «. ... 


Alſo 300 1. due at the ſecond 1 7 
years.cnd , will io two years at thej 
rate of 6 per centum, per annuam, com- , 
pound intereſt, augmented unto 337-0 
C as appears by the firſt example of 
the twelfth. Rule aforegoing, ) 3 

In like manner; 3001. due at) : 
the tarſ} years end , will in three yews0; 57-3048 
be augmented upto ... .,»; | 


| The ſum duc at-+ four years 512,584 


efnd 3 


The/itivention of the ntmbers before mentioned 
1g welt examin:d, it will appear, that if an An- | 
wulty or Rent payable at! yearly paymerts be im- 
proved 


©, 
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proved to tte utmoſt at intereſi upon intereſt, and 
all forborn or reſpited unto the erd of certain 
years , the total then due will be the ſum of a rank- 
of continual proporticnals as mary in number as 
there are yearly payments , the firft of which pro, 

portionals is the firſt (or any one) years rent, and 

the ſecond proportional proceeds from the firſt in 

the ſame rate as 10& proceeds frem 1coO, if the rate 

of intereſi be 6 per cextum , ( or as108 proceeds 

from 100, if the rate of inrercſi be 8 per centum, 

&c.) and fo likewiſe the third from the ſecond, 

the fourth from the third, &c. (after the manner 

of the operation in the firſt example of the twelfth 

Rule of this Chapter.) | 


Otberwiſe, 


Find a principal which may have ſuch propot. 
tion to 300 as 100 hath to 6,and ſay by the Rule of 
Three , 

6 .; 100 3; ; 300 . 5000 


That is to ſay , as 61, intereſt hath ioo 1, for a 
principal, ſo 300./. intereſt hath 5oool. for a 
principal; then ſeek what 5oo0!. will be augrrented 
unto, being forborn four years at 6 per centwm, per 
annum, compound intereſt (after the manner of the 
firſt example of the twelfth rule aforegoing; ): ſo 
will you find 63 2.3848, from which ſubſiracing 
the ſaid principal 5000 1. the remainder (as belore) 
$1312. 3848 /. being the ſum which 3001. Annue, 
ity will be augmented unto at the end of fopr 


_ fears, according to the ſaid-rate of intereſt, the; 
Anquity being payable at yearly payments. | 
#'wh Bb 2 


The 
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- * If a'principal be'put forth at (intereſt upon ip- 
rexelt payable by yearly payments, and all. be for- 
born until the end of certain years, * the 'total then 
dug is equal to the aggre ate or ſum of theſe three 
numbers; to wit, the ſaid principal firſt put forth; 

. the ſum ofthe annual limple intereſts of that priy- 
cipal ; and the utmoſt improvement of thoſe im: 
ple infereljs by computing -intereſt upon intereſt; 
wherefore, if frota the ſaid aggregate the firſt prin; 
elpat be fubtraQgd,' the remainder mult neceſwily 
confiſt of the ſur of 'the annual limple intereſts, 
C which are inthe nature of an Annuify ) and the 
utmoſt improvement of thoſe ſample intereſts ( or 
Annuity ) by computing intereſt upon intereſt, 


The Conſtxudion of the following 
Table 1V. | 


by 


Upon the aforeſaid grounds, the following Ta- 
blIeFV. is calculated , to (hew what one pound An- 
nuity , payableat yearly payments; and forborn 
any number of years'under 31, wilk amount unto 
by computing intereſt upon interett at any of the 
rates expreſi at the head- of the ſaid Table. ; 
But che ſame Table may be more cafily compoſed 
the addition of the numbers in the preceding. 
Toble 1H. in this, manner , viz. the firſt, number in 
each of thoſe columns in the following TobJe IV, 
at the head whereofare placed the numbers + 4 
6,7,8, 9,10, 11, and 12, fignifying rates - 
| tere 
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tereſt per eentum, 1s 1 or unity; theſecond number 
in each of theſe columns in the Jatter - Tas 
-þle is compos*d of 1 or unity, and the firſt number 
its the reſpective columns of the ſaid preceding 
Table THI. _ | | 
A:ſo the third number in tach of the faid co- 
lJumns of this /atter Table is compus'd of 1, and the 
ſqm of the firſt and ſecond numbers of the reſpe- 
@ive columns of the former Table , ard in that or- 
der the'reſt are found out 3 or more cafily thus, the 
third number in the latter Table is compos?d of the 
ſecond number-in the latter , and of the ſecorid'in 
the former ; the fourth number in the latter is com- 
pos*d of the third in the Jattey, and of the third in 
the former , &c. But you are to obſerve that ac- 
cording to cither of theſe wayes of compoſing the 
fourth Table by Addition, the numbers in:the pre- 
ceding Table I. ought to be continued to more 
places then are there expreſt to preveht error 


which may happen by adding of defeRtive decimal 
fractions. | 
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The uſb of tbe preceding Table 1v. 


The uſe of the ſaid fourth Table will be manifer 
by the manner of ſolving this Queſtion, -viz. if an 
_ Annuity of 20 /, arr, by yearly payments for 
I5 years, be all forborn or unpaid unti) the end of 
the ſaid texm, what will it then amount unto, upon 
a computation of intereſtupon interelti, at the rate 
of 6 per eentum, per annum? . Anſw.4651.10 5.44.zf. 
very near, as by the following operation is evi. 
dent; Forin the column beJonging. to 6 p## cev- 
*em ( towit, that colurnn which hath the tigure6 
placed at the head of it) right againſt 15 years,you 
'will find 23.27 596, which thews that an Annuity 
of 11.payableat yearly payments fox 15 years. will 
at the end of the ſaid term (compound intereſt he- 
ing computed at 6 per cent:per anmm,) amount unto 
23-37596 1.(or 231.55.64.+ ) Therefore muſtiply- 
ing the faid tabular number 23.27596 by 20, (20 
becauſe the Annuity propounded is 20 {;) the pro- 
du& will be 465.5197, that is 465 Þ. 10 5s. 4 d.zf. 
which is the anſwer of the queſtion 3 view the fol- 
lowing opcration, | | 


1 , 23.27596 ;r 20 , (465.5i9t 
20 


hs — 


' 465151920 


In the ſame manner the. numbers in the other co- 
lumn are to be ufed, | 
_ XIV.When a fum of money is due 
of rebate ' at + 4 time tocome, and it is required 


fM wnd ue know what it is worth in ready 


money, rebate being made at a given 
i xa 


( 


"” oy Py , 
.Ghap. V. 


Intereſt. 4OFE wo 
-rate of. compound. intereſt, the * work will not be © 
mack different from the 12 Rule of this Chapter, 
'piz. there mult be found a ſeries or-raok of conti-. 
nual Proportionals morein number by-one , than is 
the number of years iv the queſtion; of which pro« 
portionals, the tirfits the money -propounded to 
be rebated, the fecond- muſt cerexſe or Icſen from 
the firſt, rhe third from the fecond, 8c. ih fach 
manger or rate as 100 decreaſeth from 106 (or as. 
100 from 108, if the ratc of intereſt be 8 per eentitm) 
then, will the faft. proportional 'be the anſwer of 
the queſtion : So if J385{222241.he due at the end --- 
"of fotir Fears wholty to come, it wilt be found to 
be worth in ready thoney 300 [. rebate being made 
at compound infereft at'6 per cextwmn,as by the four 
following Roles of Tbre#'is tnanifeſt, which may be 
proved by the preceding twelfth rule , where it - 
' will appear that 3ool. being forborn four years, + 
will at the ſaid rate of compound intereſt be' aug _ 

mented unto 37 8.743088 /. 
[1 


t. G 
378-743088 . 357.3048 
357-3048 « 337.08 
337.08 318, 

319. - ZOO. 

Upon this ground che following Table V. is cal- 
culated,to ſhew what one pound due at the end of 
any number ofycars tocome, is worth in prefent 
' money, rebate being made at the rates of compound 
intereſt , mentioned inthe ſaid Table ; by the help- 
whereof and of Multiplication, queftions of rebate 
for any ſum propounded may be performed with- 
out conſiderable error. | 

Table 
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4 404 Hitereſt. Append. 
ESE The Confltutlion of the preceding Table V. 


- -The twmtibers 1,2,3,4, &c to 30, in the firſt e0- . 
umn on the left hand, fignific years 3 the - numbers * 
445, 6,7, 3:9, $0.1 r,and 12,placcd at the head of * 
o reftof thecolamns ſignifie- rates of intereſt for 
200k lent for 2 year , and thenumbers placed in 
the ſeveral columns underneath thoſe rates of inte- 
rcRt ate found ont by the R# le of Three in decimils, 
in-manner following viz. 


I. | TO4-IOO 7; I . (,9615384615 &c. 
I. 204.4005 7 pEr Lg BCE $5.(,92 45562 Ahh 
IfI. | 104.100: :.9£45562,&c..(,888996 t 


That is to fay, Firſt, if 204 decreaſe to 100, or if 
104 1,payable at the end of a year to come be worth 
1008. ready money, what ready money is 1 /. dutat 
the end of a year to come worth ? Anſwer, 
9615384615 +(or 19 5, 2 d, 3 f. very near) So that 
«961538 is the firſt decimal in theſecond column 
belonging to 4 per centwm, in Table V.and is placed 
right agaialt z year in the firſt column. | 
'- Secondly, ſay inlike manner if 104 decreaſe to 
100 , what wilt .96153846ty, &c. (the decimal 
found by the firſt rule of three) decreaſe unto? . 

 Anſwer,.9245562,&c. the firſt 6 places whereof,to * 
wit, :924556 are the ſecond decimal in the faid 
column of 4 per cent. which is placed right againſt | 
two years. 


'Thizdly; , 


by Chap. V. | Inzoveſtt 


Thirdly, as 104 is to 100; fo is ,9245$62,8c. 
(the decimal. fougd by the ſecond Relerf Three) to 
888996 + (or 175.94.1f: t )whigþ3s the third de- 
cimal in the column of 4 per ceutam..-- Hence it ap- 
pears that 1 1, due at the end ok 3 Pears to come 
is worth .888996 + (or 175.9 - bf, and fame what 
more) in ready money, rebate being made at the 
rate of 4 per centum, per annum , compound inte- 
reſt, bean 

_ After the ſame.ganrer the. reſt of the decinial 
fra&tions in the faid ſecond column, as alfo in'the- 
gher columns qrs.tougd out (matetis mutandy ). _. 


| The uſe of the preceding Table Y, 


_ Toexemplitic the aid filth Tyhlg,letiebo requi- 
red t9 tind out how.mugh xzeady money wil dif- 
charge q debt af 354.4. payable x; tha end. of ſeven: 
years to come, by,rebating a4 the nate of 7 per cew-" 


' tum,per aunym.compound intereſt? Auſin al. 135. 


114.2f. very neap. »Fop in the bſthgolumwe,,, at the 
head whereaf is placed 7 , lignifying 7 per centun, 
right againſk7 years, 1 ting -622949, which ſhews 
that 1/, duc at the end of 7 years tg. come is werth 
in preſens money 632749 decimal, parts of a: 
pound, rebate being, made at the (aid rate of com-- 
pound intereſt. Therefore multiplyingthe faid- ta-: 
bulzr number .622749 by.the aid 3561, (thedebt 
propounded 1, the product ( according to the {e- 
cond rule of the 26th. Chaptex.) will be'22 1.698, 
&.that is;2 211. 135. 1d. 3f; which is the Avſwer 


_ efthequeſtion. - See the ſubſequent, operations 


k 
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I». 622749 2: 356 © (221.698 tF 
356 


3736494 

113745 
1868247 

221 | 698644 
In the ſame manner the numbers in the other co. 
 lJumns are to be uſed. | 

XV. The finding out the preſent 
x4 oY t worth ofan Annuity is grounded . 
Annzittes by a upon this foundation, to wit, if the 
computation of preſent money which is paid for the 
2608 inte purchaſe of an Annuity, to continue 

; any term of years, be put forth at any 
rate of compound intereſt, and all forborn ntill 
the end of the faid term, and that the total money 
then due be put into one Scale: alſo if the total ſum 
of the utmoſt improvements of the annual pay- 
ments of the Annuity, put forth at the'ſame rate of 
compound intereſt , from the time thoſe annual 
payments become due until the end of the term, be 
put-into the other Scale, the Scales muſt be even 
viz.the ſaid two total ſums of money muſt be equal 
one to the others | 

Now to find out ſuch a preſent worth of an Ar- 
nuity,there are divers wayes, ſome of which I ſhall 
here explain by etnamples - 

Firſt thercfore' let it be required tofind' the pre- 
ſent worth of an:Anpuity of 378.7 3088 /. to cor 
tioue three years compound interett being compu- 
ted at 6 per cent. per ann. Anſwer,1012.38480. 

f 
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It is evident by the queſtion, that there muſt be 
computed (after the manner of the Example upon 
So math Rule aforegoing) the preſent worth 
of 378 5242222 1, due at the firſt years endalfo the 
preſent-worth of the like ſum due at the ſecond 
years end, and in like manner for the third year; all 
which particular preſent values being added toge- 
ther, the aggregate or ſum will be the total preſent 
worth of the Annuity propounded, viz. 
378.7430881. payable at theend 7. 
of one year is worth in ready money 
(as is evident by the fourteenth rule 357.3048 
aforegoing. ) .. « « 

Allo. the like ſum payable at the 
end of 2 years to come, is. worth inp 337.08 


ready money . - + - 
Again , the like ſum payable at 
the end of three years to come, isp 318. 
worth in ready MONEy. »« «+ 
Therefore the total preſent worthZ - 
of an Annuity of 378.743088 1, topr012.3843 
continue Z years iS . co -Y | 
Otherwiſe. | 
Find a principal which may be-. in ſuch propor- 
tion to the propounded Annuity 378.743088 I. as 
100 is:to 6. Which will be exactly 93 12.38481.fos 


G'.100 :: 378.743088-; 6312 ,3848 


* Then ſuppoſing this principal ſo found to be® 
fum que at the end of three years to come, find 
what it will be worth in ready money, by diminl- 
ſhing it according to the fourteenth Rule of this 
Chapter, ſo you will find 53ool.for the ready mo- 
ney equivalent to the ſaid 6312.3848 1. due at w_ 
cn 


end of three years, which'tealy money 5300). be 
ing ſubtzated from the ſaid 8312.33.48 1. leaves(as 
before) 1012-3 $48 1. for the preſent worthi of che 
fid Annuity of 378.7430881; 'ro continue thiee 
years, compound intereſt 'being allowed at' & per 
centum, per anuume -—o "oY 
| | ' 323} 311 } Qt ing 
The reafore of the Latter Badle, ans 

It will not -be difficult td epprehend;that If 
6312-3548 ]. ready money be put forth as a Princi- 


pal at tntereſt upon intereſt ; it will -at three years 


end be augmented untoan Aggregate or fiim/com- 


pos*d of theſe three numbers, to wit, the ſaid-Prin- * 


cipat 63123348; the ſum of the annual limptc in- 
tereſts of that-Principal, and the utmoſt itmprove- 
ment of thoſk ſimple interefts by intereſt uponiin- 
tereſt :-And hecauſe (by the operation afotegoing) 
5300. ready money (part of the faid ready money 
6312.38481.) will at 12-4 yn be augmented 
wine 63515;:7 $48). part oftthe4aid Apgregate,there- 
fore 1012.3848 ]. the complement -or xethaining 
part of the ſaid ready-monty'5312.3848!. mult ne- 
ceffarily be augmented unto the complement or 1c- 
maining part of the ſaid Aggregate, which remain- 
Ing part Eſt mentioned is compoſed of the "ſim of 
- the aforefaid imple interefiy,. and of. theis utmoſt 
{mproycment at interceſk ypon-intexeli, that is , the 
Gid remainder is the utmoſt improvement of an 
Annuity of 378.7430881, tg contipue three years, 
compound. 


C # . 


per annum, . 
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intereſt being allowed at 6, per cemtum, 
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Th Conf rion of #bz folowing Table VI, 


Upon the aforeſaid grounds the following Ta- 
ble VI. is calculated, to. ſhew. how much ready nib» 
ney an Annuity- of one pound to continue any 
number of years under 31. and payable at yearly 
payments, is werth, upon a computation of comm- 
pound intereſt at any of the rates per ceutum, men= 
tioned at the head of the ſaid Table. But the ſid 
Table VI. may-more eafily be compos*d by the he 
.o the preceding Table V. in this mannier, vis. the 
Aeft number i inevcry of the Columns { except the-- 
, [Xolumn of; of Yet ) in the following Fable VI.:js the 
kime with thehirft number. i in the tike Columns fc- 
hefiivelyng 4 the preceding} Table V; the ſecond!” 
number jn' each of -the aid: Columns: of the fi Flr 
Table istht fem of the firſt and ſecond nmbers-in 
thy relpcRive Columns of the fixth-TableZ the 
third natnber inthe ſaid Columns of the fifth Table 
$the fumrof the firſt, ſeo #dg third numtr5 in 
the reſpe&ive.Cotumns of t therfiſth Table; Qr yet 
more catify thus, the third gumber in thefixth 
Table, -45compoſed of the third in the fifth "Fable 
2nd of thelecond i in the 4ixth7; the foyrech 
inthe ſixth Table is compott@of the fourthiinthe 
Afth and gfuh third io che fifth; rhe hike)is.t6be 
-underſiood of the reſt. But, youare to obſerve that 
atcordingg this- way of compoling the xth;Tible 
: Addition; the numbervinivhe tiff Table muft 
6 continued to AY Placts” ther are there Te- 
, fo prevent error ariling by the addin of 
erehite Broke cimat fractions. is 
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: 42.2 Intereſt. — Appendix, 


| : The uſe of the preceding Table VI. 


The uſe of the ſaid fixth Table will appear by 
the manner of ſolving, theſe two ſubſequent que- 
ſtions; viz. 

Dneft. 1 . "What is the preſent worth of an An- 
'nuity or rent of 56 1. per annum payable by year- 
ly payments for 21 years , accompting intereſi 
vpon-intereſt at the rate of 6 per genturi,per anunm? 
Anſwer, 658 }. 159. 94. very near, thus found out; 
Inthe' fourth Column of the preceding Table VI, 
-under the tigure 6 at the head, and right againſt 
2r-years, ltind 1176407, which ſhews that an; 
Annuity of 1 }, payable by yearly payments for'21 
years, 'is worth jn-preſent money, 11.764071. (or 
"\'181, 155.34. Tf and ſomewhat [more ) intereli 
' -upon-intereli being.computed on 'both * fides at the 
 Iafe of & per centioms, per annum ;* therefore multi 
' plying thefaid tabular number Ir 76407 by 56, 
: (56 becauſe the Annuity propounded is 56 pound) 
; the product (according to the. fecond rule of the 
6th. Chapter of. the preceding 'Bogk ) will be 
found to be 658. 187, &c. thatis:-6F81. 15 5. 99d, 
very near ; Wherctore 1 conclude” that the An- 
ſwer of the queſtion is 6581, TS 94. view the 
following IT: #: 


* OY 


5 Fas # 
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I » 11,76407 :: 56 . (658,787 + 


56 
7058442 | 
.  $882035 
'l 658 178792 
i Dueft. 2. What is the preſent worth of an an- : 


nual rent of 45 /. payable by yearly payments for 
21 years, intereſt upon intereſt being computed at 
| 10 per centum, per anuum ? Anſw. 389 1.31.t0d, 
KB very near 3 for in the Column of 10 per centum\,in 
Þ the faid fixch Table, right againſt 21 years, and 
” bnder 10 af thehead I find this number 8.648693 
which ſhews that at 10 per centum, compound in- 
tereſt, an Annuity or rent of 1 7. payable by yeatly 
payments for 21 ycars , is.worth in ready money 
8.64869 1. that is8 /. 125.114. 3f. therefore 
multiplying the ſaid tabular number 8.64869 . by 
45 ( therent propounded )) the produRt will be 
389.191 ,' that is 3890.35. r0d.very near, which 

is the Anſwer of the Queliion. E's 


PET 


” CD. ego BY TY wy wy 0 
_*, 


- 


» = © OO %-] 


I . 8.64869 :: 45 « (389.191 t 
45 


CTY bd 


& —_ 


4324345 
3459476 


389 | 191og 


In the fame manner the numbers in the,qther 
Columns of Table VI. are to be uſed. 
Cc 3' Morcover 
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Moreover the numbers in the ſaid fixth Table will 
at firſi fight ſhew how many years 

To find how purchaſe as Annuity to continue 
”any J*45 any number of years under 31 iz 
pita  s worth, tobe fold for preſent mo 
Leaſe foryears MEY, compound interelt being com- 
is worth, ' _ Putcd on both ſides, at any of the 
; faid rates 4, 5, 6, 7, 8, 9, 10, 11 

and 12 per centum : (9 if you dilire to know how 
many years purchaſe an Annuity iſſying our of 
Lands'for 21 years, to begin preſently, is worth, 
i it were to be fold fer ready money , when the 


Catrent rate of intereſt is 6 per centums, Seck in i|Þ 


the firſt Colamn of Table VI. for 21 years, and 
carry your eye from thence <quidiltart to the 
h:ad line of the Table till you come under 6, 
which ( as before hath been ſaid ) lignifies 6 per 
eentumr, So in the- fourth Column you will tind 
11.76407 ,. whereof you need on!y conſider 11,76, 
which ſhews that the ſaid Annuity is worth 11 
years purchaſe, (or 11 times one years rent what- 
ever it be) and 76 parts of one years purchaſe 0i- 
vided into 100 parts, or a 11% years purchaſe and a 
little more, The ſzme annuity when, mcney was 
at 8 per corturn was worth 10 years purchaſe and 
about 755 partof a years purchaſe more, as the 
number in the Column of 10 per centum right 
againſ{t 21 years will diſcover. 


In like manner ſappoling 19 per centum to be a 
fit rate to be allowed in the valuation of Leaſes of 
houſes, the Leaſe of a houle for 21 years will be 
found by the (aid Table to be worth-$ years pur- 
chaſe and 75* parts of a years purchaſe,or 8 years 

—— purchaſe 
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purchaſe and an half ,, and/halfa quarter of a years 
purchaſe; and ſomewhat more; But note here, 
that in valuingiof Leaſes ,” the rate per centrum is tt 
'be ſet higher or' lower. according to the goodne(s 
of the thing leaſed , and the certainly or uncer- 
tainty of the rent. EY Y 24 
XVI. When a ſam of - money is propounded, 
and it is r2quired toknow what An- - : 
nuity ( to continue-any number of Of thepurchaſe 
of Anmitttes at 
years, and a: Cording to any given. guys in 
rare) thatfal will buy.you 'may pre- © rerft, | 
ſuppoſe at pleaſure 'an Atmuity tor 


the termof years proprunded , and find the vuſtic 
of that Annuity in ready money (according to the 
" "hfteenth. Rule aforcgoing J) at the. rate WO 


then will the proportion be as tollowcth. 


As the vulp feundis in praportion totheſuppoſed 
Annuity; ſai the ſum of maney propounded, to the 
Annaity required. 


So if it be required to find what Annuity to he- 
gin preſently, and to continue three years 500 in 
preſent moncy will purchaſe ; compound intereſt 
being computed at 6 per centrm. per annum: The 
Anſwer will be 187 1.175; 1 d. very near. 

For preſuppoti ing an, Annuity at pieafure,. to 
wit, 37847 43085/.payavle yearly for 3 years,” the 
value chercof in preſent money will ( by the hb- 
teenth Rule. of rhis Chapter ) be found to be 
IT Os T hcx-fore by the Rule of proportion 
ay. | 

1012.3348 . :78,743088 :; 5co . 187,054 


Cc 4 - _ Tan 


TOYS 03 4 2245 oF 9 IS HEY 
pv po: * 


gab Tobweh Mtthdiy. 
.-;That is to ſay 5 \if 4042-3848}, irixegdy-money 
will buy an. Annuity of 378.743038:1. (-to canti- 
nue three years) theo 50p 4. in preſent; money: will 
putchaſc an Annuity (co.cantinue the fare term of 
years, and at the ſame rate of iptereſi)of .x87.054, 
. Kc. that is 187 . x 9. 1 4. very near; ;// 

CRTC ITS o | 
The ConſftruGion of the following : 

| * Table: VII. FI 


Upon this ground the following Zoble VII.: is 
calculated to ſhew-what Annuity ( to cantinue any.” | 
tex of years under.Zr, and at any rate of intereſt” 
mentioned at the head of that Table )) one pound FF 
will purchaſe , by which Table, and by the help of "WF; 


Multip licstion, queſtions concerning the purchaſe of 
Annuities , Rents or Penſions,by any ſum of ready 
mon: y propounded,may: be refolved \without con- 
fiderablc error. But a more ready way to make the 
faid Table VII.may be this following viz. 

Foraſmuch as itis evident by the conſirucicn 
of the third Table aforegping, that one pound rea- 
dy money is cquivalentunto 1.067. payable at the 
end of a year to come ,; at:the rate of 6 per centun, 
per annum ;_ therefore. this 1.06. is to be the fiſt 
number inthe Column intituled 6 per c@utwnr in the 
ſubſcquent Table VIE, Again, the prefenc value of 
one.pound Annuity tocontinue two years at the | 
faid rate wiltbe found by the preceding Table VI. 
'to benear 1.83339/, Therefore by the Rule of 
Proportion, ſay, 


1.8339 


*£ 
D, bi 
a ”. 
Oy 
£24 


= - 
3 3% 
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*placed in the like Columus of the following Table: 


ha : FS 
- 
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zy 24%? 
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1.83339 on EOES $4543 -Hc- 


” " Thatis, if 1,833397, ready tnoney will pux- 
" chaſe an Annuity. of 11. {to contifiue two years; - 
what Annuity to continue the farne time will x, 


eny 
be $4; 
bas 
ES. > 
ot BY 


You 


in preſent money purchaſe ? Anſwer, an Annuity 
of.54543 /. thatis 405. 11 &. erp year, to con- 
tinue two years.z therefore the faid ' Decimal 
:54543 7. is to be placed as the ſecond number in 


the fourth Column-of the ſubſequent Table VII... . 
"& Hence it follows, thadif.1 or unity -be divided by 


every one of thenutbeps' in all the Columns of 
Table VE. except the firſt Column of years, the 
quotients will give the reſpective-numbers To be 


"VII. In which operation it willþe requifice, that 


the numbers in the preceding Teble V]. be conti- 


 /nued to moxe. places. than axe there' qxpreſt, to 


: decimals. 


prevent error that. will atiſc by adding of defective 
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Intereſt Appendix. 


bs - © The wfe of the preceding Table VII. , 
{© "Queſt. 1. What Annuity or yearly rent iſſuing 
: pat oc Lands, to begin preſently, and to continue 
| 34. years, Wil 3202. purchaſe, compound intereſi 
: being reckoned on both fides , at the rate of 6 per 
-Fentam, per annum? Aulw. 34.85.64. very near, 
; Which is thus found out, viz. In the fourth Co- 
' Jugnn of the' preccd ing Table- VII. under 6 at the 
' þ&gd of chat Column, and--right againſt 14 years + 
you will nd this decimal .x0758, which ſhews. | 
that #1. ready{money will purchaſe an Annuity of” 
.t07587. (thatis 25. 1d. 2 f.* )) therefore multi 
plying the ſaid decimal .10758 by the ſaid 320; MW 
Bie pxodudt (according to the 'ſecond'Rule ot the'” 
| 26h. Chapter-of the preceding Book ) will be' 
' found tobe 34.445, &c. thatis 34 1.85. 68. very 
near, which is. the Anſwer of the queſtion, 
1 , ,t0758 :: 320 ; (34.425 FT 
320 | 


»" — Hl a kd” de ed 


2 k5160 
32274 


34 | 42560 | 
- In like manner, if 10 per centznm be thought a fit 
rate of intereſt to be allowed in purchaſing Leaſes 
ofhouſes, 5001. Will buy a preſent yearly rent of , 
63 1. 18 5, id. payable for 16 years out of a houke, 
For underneath 10 at the head of the 8th Column, 
and right againſt 16 years (in the preceding Table 
VII) you will find t1is decimal .12781, which be- 
G , ing 
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ing multiplied” by ret, (the” ytrhber of pounds 
propounded'to pufchaſe the Leafe)” the produit 
will be found to be 63.90500, that'ts, 637. 187. dt 
25 by the ſubſequent operation is' "nipvilcſt. a4 


' "1 , 127813: $00. (634905. 

} 500 

P PR. | If 
63190500 add-in 


XV11 Upon' the "fame Fonndltibns which hav 
8 1 Ehetn laid in the12, 13, 14, 15 'anid' 16 30 
= Rules of this Chapter, tor the mas | 7he moking of 
1 | king of Tables which! reſpe& 'yearTy: 709 forkinf 
: 8 ayments 3 Tables"tmiay be made for pag 
| i af yearly and*quatterly pay'ttiehts, ments. A 
the intereft-of Yo0#:' for® yeat Inf , 
Sitewik for year being fir ff Fore port / For if 
we ſuppoſe that rhe vare off 67 for co 1. ' for z 
year,the interetof” 100: for L1year is 31. the hbet- 
bers 100 arid $3" a8 to be ' uſtd'itf the 'Fathe nar 
ner to calculdte Tabter for ' half yearly: whe 
as the numibers/t0 and'tc6 hav©heen 
to foren TableF'(or yearly payrhents, ' Bur if the 
rate of 6 per centwn.per annum, the interefit/of1e0!, 
'for'='yeer ought to be ſuch -, ' chat: being added to 
the faid principaH16o /,and the whole put forth at 
intereſt for the next half year, #f thefaid Tate,” the 
ſum'then due (to'wit, at the years &pd ) wuft AL- 
Qly amount unt6166 7, Ta this caſe. a Geomeerti- 
cal" niean- propottiens} number between the\ oX- 
". treams 100 ah 165 rhuft be fought , which - wen 
will (by thc following 18th. Rs)" be found it. "He 
near 102 .9584014; And then therumbers.1a9/and 
YealDyugen, "Se! #re to beVufttf indicay: ofighe 


nuUMm- 
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numbers 1 Fs af 06; in manger, aforeſaid. In like 
manner , ppoſed that Af" the rate of G per 
contun nl enum, af; intereſtof 1001, for + year 
is 1 1. 10 5.or $5.1, the numbers. 200 and 101 5 axe 
to be uſed for the. calculating 4 of Tables for cuir- 
terly payments; in che fame rmahfer as the numbers 
100 and 106 for yearly payme*ntsBut ifat the rare 
of 6 per centum, per anuum,the ecreſt of rool for 

z year ought to 'be ſuch : thatBY ihp* added to the 
laid 100'l, and, © a whole pat forth at the | fame 
rate of interc{}, fox. the nNeXt 5; Fear, and in that® 
- manner for tha third and fourth quarters,;and thats 
the ſum dic apyhe,years end, | mul} exactly: amqunt” 
-unto 106 1. . Ip Os caſe a &aticsipy rank of, fo. 
numbers ha eamerrical prgportion  continngd 
muſt be confi idexed, viz. the principal 1901. ( which - n_ 
is the leſſer To twoextream propertionals; \the” I * 
thaee ſums (campoled of principal and igtercſt) dye 


at the end \of theft , . ſrcondjang chied quarters 
the year, are the three-mean propertir 
nals.) pas rnd, duc at the yearSrend ( whichis the 
:greater of ge extream .. prpportionals; }) 'naw 


-hetweey, the ſaid extreams 190;apd 106, the tir 

 Ctowit theleaſt. }. of the aid three.mcan propaity 

—onals is to be ſougbe, which; { bythe fol/owigg 

-+2ath-Rule eta tl be und to be near 

-JO1. 473 > Avd then the .numbers 190 and 

: 2014673, Cc» aretobe ule. infesd. ol the NAT 

_bers 100 and 105 in manner aforeſaid 

Tofiud s Geo-+ XVII Two wpbee being gin 
metrical . meas "tokind a Geo al mcav pr 

Proportions! | tet eter the . dE nr rege { 

... two given num other. 

phe gn, , and extract the "hag root. of . the 

pro- 
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produt » fo is fugh ſquare rootthe mean proportt- 
onal ſought : fox cxample , if $.and'18 are two 
numbers given, apd it js required, to find a macan 
| pumberGeomeerically proportign F between them, 
| ytiply 13 by $., fo. is the produ®t 144, whoſe 
P rexoot is 12; for the mean Proper rtional fought'; 
| Ho that S, 12 and '1$,.ape three numbers in Geome- 
trical Proportion, coptinued,, wiz, AS $:i5 in pro- 
Prtion toj2, ſois 12 t9'18.. In, like manner a Geo- 
oportional between. the extreams 
) An 'N : found near 162 956301 Tt... 
7 _ Two nambcre being Us nd the firſt 
ol ;two Geom ical ean-propere. . 
TY £b) ah RE = Jacks cj 
-: ford muliply os of thedeſt Zou merd 
er extream by t 1 greater, and EX<+ . propertionaty 
gt. Vat the cube. rpof or the prodpe, »; ,tumbers be 
10 fuch cube root the leſſer of 'the ecn riw0 = 
"(6 mean prbportionals required: $0: rows 
for examplc,if 8 and:27 are 2(hgned* WET 
for two extreame,the-lefſer mean will be found 123 
for sccording to the rule, the ſquare of 8 the leſ- 
fer extream is 64, ; which being. Fultiplyed by 27 
"Fthe greater extream. [ produceth 1758 whoſe cube 
root is 12 the Ieffer” mean ſought * then may the 
greater mean be, found more eaſily by the Rule of 
Three , for $ . 12 :': 12 . 18 / fo that 12 and 
18 are two means +0 po megrically: Proportional be- 
"tween the extrcains .2nd 2.7, Hig, the ele. fous num- 
"bers are i geometrical proportion coptrud, .to 
re $..'12 . IF and 27. 


LS 


z 
| Bats "oraf 
f: © | P4 » & 4 * # z - L3 


nts) tors wet JEIr'C it 
. , . 8s . \ - 


" 4heoale | 


; niablgs bel giyen to 
5 POwrY find. the firſt of three obetcia 
iBerjcal Hedh mean propor rtionaſs between the &%- 
preportionals " threans given , .fuſtiply the cahe of 
"vctwees TIS LOL o% | 
uae: the lefler extr the greater 289, 


bers givers, - Monk the Bic f [rate root of 


'px6d 0 'Biquadrate'too 
the firſt (to wit, "the leaft 'fof the three m eas pro- . 
portionals fequited for examPp | , if 2 and 32, are . 


two cxtreaths piven,the firſt ar IC 
ometricaf theand proportional; Ln be found.to 
'4 , for (arcs ro the Rule Jthe cube.of 2. 

leſſer extream' Sivei # ) "is $,wh 


fo the 29 Rule of. the 33 C Meer 

«firſt nd leaſt of the 
ie othet meains mi y be ka 
b the SH oY Os ; ke "8 


2, 4 : 4 8:8 : 8 IHE " mY ? 
Sy chat 5 numbers wilt” appear, tbe 1 
ain | hp all ,10 wit,” 


YL 


: 2 & Ke * 32 
©” Ini tike mia Tes at he Geomy - 
iicd? meat he exjrs 2195190 

" and T06, 


67 3 } p 
; - Thus have I ſhewed the molt ca Ie waycs ; vr ed 

from clear grounds) to make Tables for the reſo- 
of / Tation'of - the uſual queſtions which depend upon 
--: the computation of intereſt, wy. pehelp of Multi- 
Ad "tt tcafion __ ©neſtions 
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. Oneſtions to exerciſe the precedent Tables, with their 
uſe in ſolving Dueftions of the ſame nature , when 
the number of years exceedr 30. 
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Beſt. x. If the Leaſe of a houſe be worth 153 !. 

Fine, and 1G. yearly reut , payable ycarly for 21 
+ years, and the Leſſee bz defirous to bring. down the 
-.. Fine to $0l. and foto pay the more Rent, the que- 
-— Fion is, what rent the Tenant ſhall pay, accompting 
- zompound intereſt at the rate of 10 per centiem, per 
annum ? Anſwer, 271.18 5. 1:4. near. 
Firſt find the difference between the Fines, which 
8 103 1]. Then aſter the manner ofthe examples of 
the uſe of the preceding Teble VII. ſeek what An- 
ZH mvity or rept co continue 21 years,103l. ready mo- 
"ney will purchaſe at 10 per centum, ſo will you find 
_ l. 18s. 12d. which being added ro the old rent 161, 

glves 271. 18:5, 1% d. which the Tenant muſt pay to 

the end that the Fine may be diminiſhed unto 5of. 

Deſt. 2. There is a Leaſe of certain Lands to 
be let for 14 years for 2501, Fine, and 441. Rent per 
#nnum,payable yearly,but the Tenant is defirous to 
pay leſs Rext,vig.20 pounds per annum, and to give 
agreater Fine ; the queſtion is what Fine ought to 
be paid to bring down the rent to 20 1, per annum, 
accompting compound intereſt, at the'rate of 6 per 
cext. per annum? Anſwer, 4731. 35.7 6. 

Firſt find the difference between theRents,which 
will be 24 pounds per ax. Then by the help of the 
preceding Table VI. feck what Apnuity or Rent 
of 241. per annam,to continue 14 years, is worth in 
ready. money at 6 per centum, per a1nrum,(o will you 

| | Dd tind 
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- find 2230. 15. 7d. which being added to the firft 
Fine 250.pounds, gives 4731.15. 7d. which the Te- 
ant muſt pay, tothe'end the reut maybe brought 
down to 20). per annum. 
Bueſt.z. There is a Leaſe of certain Lands worth 
324.per annum,more than the rext paid to the Lord 
for it, of which Leaſe ſeven years are yet in being, 
and the Leſſze is deſirous to take'a Leaſe in reverſion Tr 
for21 years, tobegin when his old Leaſe is expl- "| 
red, ' the queſtion is, what ſumof money is. to be S 
paid for this Leaſe i in reverſion, accompting come. " 
pound intereſt at the rateof 6 per centun,per annum.” | 8 
Anſwer, 250l. 75. 2d.t 'F 
Firſt by adding the 7 yearsof the Leaſe in being $ 
to the 21 years you would have in reverſion ate 
thoſe ſeven are expixed,the ſum is 28. Then by the. 5 2 
preceding Table VI. P 


The preſevt worthof 11. An- 
nuity for 28 years at 6 per centum p 13.40616 
compound intereſt, is 

Likewiſe the preſent worth of ul. 4 g 
Annuity for.7 years is 3-59233 

Therefore the difference of thoſe 
preſent worths, ſhall be the pre- 
ſent yalue of. i 1. Annuity for 21 
years in reverſion after 7 years — 

Which, multiplied by 32 ( ab 


* es thaw © Suns. Mu 


7.82383 


yearly rent, propounded ) gives the 
Anſwer Os writion 


25036256 


> 6 


x 


Otberwiſe 


>» = =» no <4. 4 © 4.0 
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Otherwiſe thats. | 


Firſt by the help of the ſaid Table VI. find out 
how much 324. yearly rent for 21 years is worth 
in ready money, . as if the 21, years were, 0: begin 

_ preſently , at the xate of 6 per cextum, which xcady 
© B& money will be found 376.45 0241. Then.by Table 
»# -Vfind what 376,45024 1. due at the end of 7. years 
= Fxtocome, is worth in ready money 3 ſo will, ic be 
-  250/. 7.24. which agrees with the Anſwer before 
-JUNd. | 
> Qzeſt. 4+ One would beſtow 6301. to purchaſe a 
- K-prdlent yearly. rent or Annuity of - 601... tobe paid 
by yearly,payments, the queſtion is to kgow/how 
Many years the (aid Annuity mult contioue,” com- 
prog intereſt at 6 per centam, per annuum, being al- 
ow'd.on both ſides. Anuſw., 17 years, and 23 dayes, 
yery near. | 

FirſtI divjde-630 by 60;, the quotient is 10.5, 
which ſhews that 10 years purchaſe and an half are 
given for the Annuity 3 then ſearching for 10.5, 

| in Table VI. inthe Column'set 6 per centum,1 tind 
it;not exactly, but the nearcht Jeſs then it ,, is 10 
47725, ſtanding right again(i/17 years, and the . 
pext greater, than 10:5is 4 0.82769 which is placed 
againſt 18 years, Whence I intex that the, Annuity 

; muſt continue 19 years and moxe,, yet leſs then 1$ 
years» Now the proportional part of a year to be 
added to 17, years, may be faund out near. .enough 

for uſe, thus, ,viz.. ſubtraRithe ſaid lefſeritabular 
yumber 10.47725 from the greater 10.82960\, ſo 
the.remainder will be found:..35035 : Alſo ſub- 
taQing the ſaid 10:47725 from 10.5 ( the quoti- 
Dd 2 f ent 
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ent firfi found) the remainder will be ,02275; then 
fay by the rule of three ip decimals , as .35035 the 
greater remainder is to .02275 theleſſer ; fois 1 
year ( the difference between 17 and 18 years) to 
.0649 parts of a year,or 23 dayes Þ (as will appear 
by the fourth Rxle of the 26 Chapter of the prece- 
ding Book; ) therefore the number of years ſought 


by the queſtion is 17 years, 23 dayes. "1 
Bneſt.s. If an Annuity of 96!. payable by yearly 

payments for 14 years be ſold for $261, what rate” 

of intereſt per centum, is implicd in that bargain 


Anſw. 71. 55.7 = d. near. 


Firſt,dividing 826 by 96,the quotient is 8.60146 | 


which ſhews how many years purchaſe was given 


for the Annuity 3 then ſearching for 8.60416 in | 
18ble VL. in a right line paſſing from i4 years, e- 


quidiſtant to the head line of the Table, I find it 


not exactly, but the ncarcfi lefs thanit is 8.24423 . 


(which fiands in the Column of 8 per cent. Jand the 
neareſt greater is 8.74546 ( which Rands in the 
Column of 7 per cent. )whence I infer, that the rate 
of intcreſt required is between 7 and 8 per cent. )and 
the proportional part of 11. to be added to 71. may 
be found out near enough for practice thus, vir, 
ſubtra@ the ſaid lefſer tabular number 8.24423 
from the greater 8.74546 , the remainder will be 
. 50123. Alſo ſubtract 8.60416 (the quotient firſt 
found, which falls between the ſaid tabular numbers 
from the ſaid greater tabulat number $.74546, the 


remainder wil) be 1413 03then ſay by the rule of three 


in decimals , as 50123 the greater remainder ( or 
difference between the two tabular numbers )isto 
14130 the leſſer remainder; fo is 1/.Cthe differeiitc 
"between 7 per cent, and $ per cent, to 2819, 

| x &c. 


OE x:  # 3 | «.£ a. reodtre ho Rs Dern 
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&c.or 55.7d.2f.which added to 71. gives 71. $1.76 
2f: which is near the rate of intereſt p. c. required. 
Dxeft. 6. If a years rent (orone years purchaſe) 
be paid as a Fine, for renewing or adding 7 years 
to 14 years yet to come of an old Leaſe for 21 
years, and accordingly a new Legſe be taken ſor 2! 
years,to begin preſently ( which proportion is or- 


+ dinarily obſerved by Biſhops , Deans, and Chapters, 
- Heads and Fellows of Colledges in letting Leeſes of 
- their Lands )what rate of intereſt per centam is im- 


plied in that Agreement? Anſs. iil.iis, 8d. 1f, 


' and ſomewhat more. 


To ſolve this Queſtion, firſt I ſearch in the pre- 


_ ceding Toble VI. to find out two numbers fo ſeated 
- in ſome one Column of intereſt , that one of them 
* May ſtand right againſt 14 years, and the other 


againſi21 years; and ſo qualified that the dif- 
ference between them may be exactly 1 or unity ; 
but.not finding any two numbers preciſcly anſwer- 
ing thoſe conditions, I take thoſe numbers that 
come neareſt, which will be found in the Columns 
of 11 and 12 per cent.for the difference between the 
numbers 6.98186 and 8.07507, which ſtand in the 
Column of 11 per centum, right againlt 14 years and 
21 years,is 1.0932 1,which excceds 1(that js 1 years 
purchaſe) by .09321 3 Alſo the difference between 
6.62$16 and 7.56200, which ſtand in the Column 
of 12 per cent.right againſt 14 years and 21 years,is 
-93384, which wants -06616 of 1; therefore I di- 
vide 11. (the difference between 111, and 121. per” 
£ex8. into two parts, in ſuchproportion one to the 
other, as the ſaid decimals .09321 and .06616 are 
one to the other; ſo I ſid the ſaid paxts of 11. to be 
near .5848 and .q151; or11.84, if. t and 8. 
D 


d 3 3 4, 
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24; 2:f. +; the former of which being added to 11 
per cefitum,or the Jatter'being ſubrya&ted from 127. 
per cent. gives 1t. 58481. or nl. 117. $4. 1f F, which is 
very near the rate of intereſt required by the que- 
ſtion. | 

Deſt ,7:What is the preſent worth of 11. per ann! 
payable yearly for 10 years, compound intereſt be- 


ing compnted at the rate of 11.5848 /{ per cent. Au, © FI 
50, 15 y* ©. very near, whichfls fourid out by the {ol 


helpof the preceding Table VI.in this manner, viz,” * 


CO —— 


The tabular number for 10 years WW 

at 11]. per'centum 15—— { 5-88923 | 
The tabular number for 10 ys 

at 12 per centum is — | 5.65022 
Their difference i5 0.23901 


Then fay by the Rule of Three in decimals,as 1.(the 
difference between 1t and 12 per cert. is to.5848 1. 
(to wit, the decimal by which the given rate in the 
queſtion exceeds U per cent. )fo is .2 3901( the diffe- 
rence found out as above)to .13977 t, which being 
ſubtracted from 5.88923 (the greaterof the ewo 
tabular numbers above mentioned ) there will re- 
main 5.74946, or FT. 15 s. od. which is near the 
preſent worth of one pound yearly rent to con- 
tinuc 10 years , at the propoſed rate of 11.5848 }. 
per centum. 

After the ſame manner the preſent worth of 11, 
yearly rent payablefor 21 years, at the ſame rate of 
intereſt, will be found to be 7.77503 L.or 71. 15 5. 
6d, very near,from which if you fubſtrat 5.74946 
(being the afore-mentioned preſent worth of 11, 
yearly rent for 1o years)there will remain 2.02557 


— ——_—_—_— _ —-—_—__ 
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or 21.05.64. whichis near the preſent worth' of a 
Leaſe of 11. rent per annum, for 11 years in' reverſion, 
to-begin after 10 years yet tocome in a Leaſe are 
expired; Hence it is evident , that if a Tenant to a 
Colledge hath 1o years yet to come ina Leaſe, at 
1].rent per annum , and defires to have 'n years re- 
newed , or added to thoſe 10, and fo take a new 


8: Leeſe for 21 years, to begin preſently at the fame 
= rent, he muſt give®1.os. 64. or two years purchaſe 
"BY and ;5 part ofa years purchaſe, very near '( accor- 


'ding to the fundamental proportion before afſu- 
med in the fixth queſtion.) The like may be done 
for any other term of years under 3o, bythe help 


BY of the Gd Table vI., 


But yet by a Table calculated pur- Concerning the 


F. poſely for the ſaid rate of 11.5848 1. 7"*Ping of 4 


Coll edge Leaſe 


" per cextum,(according to the fifteenth of Lands. 


Kale of this Chapter) queſtions of the 
ſame kind with the two laſt, may be more eaſily an- 
ſwered, and therefore (for that they come often in 
pracice) I ſhall here inſert fuch a Table, as I find it 
ready calculated to.my hand by Door Newgon, 
in his Scale of Intereft lately publiſh*d, which Ta- 
ble is to be uſed in every reſpe& like to the ' prege- 
ding Table VI. and will be very ready and uſetu}, 
for the proportioning of Fines, in the renewing of 

Leaſes held from Cathedral Churches and Colled- 
pes , as will be manifeſt by the manner of ſolving 
the two following queſtions, 
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Dxeſft.,8, If a Colledge- 
Tenant hath 7 years yet to 
come or unſpent in a Leaſe 
of lands for 21 years, at'10, 
yearly rent, and delires to 
have: 14, years renewed or 
added to thoſe ſeven years , 
and foto take a new Leaſe ſor 
21 years to begin preſently, 
what muſt he pay for a Fine ? 
Anſw. 31. 31. 0d. 

he rule for finding out 
the anſwer 'of the queſtion 
propoſed , and ſuch like, is 
this; viz. 

From 7.77597 ( being 
the number which anſwers to 
21 years in this Table VIII. ) 
ſubtra& alwayes the tabular 
number which belongs to 
the number of years to 
come or unfpent in the old 
Lesſe , (o the remainder will 
ſhew what Fine © muſt be 
Paid for the years to be re- 
newed or added, to make 
thoſe unſpent years in the 
old Leaſe to be 21 years 
compleat again, at1/7. yearly 
rcnt, 

So to lolve the queition 


propoſed. 


Appendt x. 


| 


TABLE VI 
Shewing the preſent 
worth of one pou 
| Annuity for any 
number of year 
rnder 22, at the | 
rate of W115. 84] |: 
irsf. per centum|*Þ 
compound inte-| 
reſt. .'F 
Tears|preſent wort] 
x | 0.90634 
2 |; 1.69938 E 
| 3 |-2-41922 | 
4 | 3-06438 
5 | 3-64262 
| 6 | 4-16088 
7 | 4.62546 
8 | $o0nrt 
9 | 5-41496 
10 | 5.74948 
It | 6.04934 
12 | 6.31819 
13 | $.55907 
_14 1 6.77507 
15 | 6.96868 
I6 | 7.14226 
17 | 7.297986 
18 | 7.43737 
I9 | 7.56243 
—_ 7-67455 
| 21 | 7.77507 


From 


ſought , to wit —— 


5 
_ 
"Wn 
"8: 
; 
IVE! 
5 


£ 


4 
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From the preſent worth of 14.4 | 
yearly rent for 22 years, which js 7-77307, 

Subtra& the preſent worth of the | 
ame rent for 7 years ( that were > 4-62540 
unſpent in the old Leaſe.) | 

And there will remain the = 3.14967 


| 


_—_ Tn 


TB That is to fay,3-14967 0. or 31. 39.04. (very nean) 
"F* muſt be paid as a Fine, for renewing or adding 14 
—F yearsto7 years,that were unſpent in the old Leaſe, 


the yearly rent being x /. Alſo the faid 3.14967 
ſhews,that ſuch a renewal is worth 3 years pur- 


. chaſe, and near 5% parts of a years purchaſe 
- (what ever the rentbe.) * 


Left. 9. If a Tenant that hath 17 years yetto 


JW; - come, in a Leaſe of lands held of a Colledge for 23. 


years, at 504. yearly rent, be defirous to renew 4 
years , and fo make thoſe 17 years tobe 21 years 
compleat again at the ſame rent, what muſt he give 
for a fine? Anſw.23).17 1.24. /F or , according 
to the rule before given, 


From the preſent worth of 1. 
yearly rent for 21 years rs, 7-77397 


Subtract the preſent worth of the; 
ſame rent for 17 years(that were un- Þ 7.29786 
ſpent in the'pld Leoſe.) — 


Agd there will remain——————— 0447721 

Which multiplied by the rent — 50 

The product will be the Fine 126 
fought, to wit, 231.175. 2 d. 1 f;, 23\$0050 


Queſtions 
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Qeſtions of this 'nature may 'be readily folved 
without the loſs of one tixtcenth part of a years 
Purchaſe by the help of the following Table 1x, 
which I have drawn from the foregoing Table VIII 
"for the benefit of ſuch as underftand not Decimal 
fraQions:for example,if a Colledge-Tenantdefireth 
to have 1O years added to11 years that are: tocome , 
or unſpent in a Leaſe of Lands that he may + 
have a new Leaſe for the term of 21 years to be" #7 
gin preſently,the following Table IX.ſhews that he FF” 
muſt give for a Fine 1 yeersPurchaſe,and 2 quarters 
ofa years Purchaſe, and 3 quarters ofa quarter of 
2 years Purchaſe, viz. one years rent, and half a 
years rent, and three quarters of a quarter of a* 
years rent: Suppoling then the rent to be 48 /, per 
emu, the Fine may be computed thus. 
E- 
One years rent is ——- 48 : 00:00 
Halfa years rent is 24 : 00:00 
Three quarters of a quarter of? 9 : 00 :00 
a years rent is —— — - 
The ſum is the Fine required 81:00:00 


Whence it appears that the Tenant muſt give 81 1, 
as a Fine, for adding of 10 years to 11 years that 
were unexpired in his old Leaſfc,to the end he may 
have a new Leaſe for 21 years in being. 

In like manner the following Table Ix.ſhews that 
the Fine for renewing or adding 7 years to 14 years 
that arc unſpent in a Leaſe of lands,to the end there 
may be a new Leaſe for 21 years in being, is valued 
at 1 years Purchaſe preciſcly , which is the funda- 
amp pm mg afſamed in calculating the forc- 


going Table VIII, as before was ſaid. 
: TABLE IX: 


Dnatters of a quarter 


Duarters of a year 
Years Purdhaſe, 


TABLE IX. 


Tears — 


—_ 


Jears— 


| 


is valued at 


to 20 
I9 
18 
17 
16 


to 
to 
to 
to 


15 | 
I4 

13> is valuedat 
I2 

II 


6 to 
7 . to 
8. to 
9 to 
Io. to 


et 


Q« mr 
py my m4 


of ERR” 


Oo 


ths 


at. 


PR 
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' Thelike may be done for - renewing any o- | ,; 
other 'term of years under 21, at any rent pro- | | 

x 
t 
( 


But becauſe it may ſometimes happen, that the 
number of years in queſtions belon- 
of finding ove: ing to the preceding 3, 4, F, 6 and 
tabular mun- 7 Tables may exceed 30, I ſhall by | 
_— 4 £7 the five following queſtions ſhew, | | 
above 30, how by the help of thoſe Tables the 
anſwer to any queſiion of that na- FE 
ture may be found out near the truth, when the” | 
*cxm of years is above 30, | 
Dwneftao.If 3401. be put forth at 4 per centum, 
compound intereſt , and both principal and inte- 
reſt be forborn until the end of 45 years, what | 
will then be due? Anſwer, 19861. very near. _ 
To reſolve this queſtion and the like, obſerve* 
this rule, vis, Firſt make choice of ſuch numbers 
of years in Table HT. that if they be added together 
will make the number of years propoſed inthe que- 
ſilon, as 17 and 28,or i5 and 30,each of which pairs 
make 45, then looking into Table INI, in the Co- 
lamn belonging to 4 per centzm,you will find right 
againſt17 and 28 years theſe numbers, 1. 94790 
and 2.99870, which being multiplyed one by the 
other will produce 5.8416 +, or 51. 165.104. which 
ſhall be the increaſe of 17. forborn 45 years at 4 
per centum, compound intereſt 3 therefore molti- 
| Plying the ſaid 5-84116 by 340, the Product will 
give 1985. 994, &c. or 19860, very near for the 
Anſwer of the queſtion. | ie 
The reaſon of the faid Rule will be manifeſt by 
this Theorem , viz. If there be a rank of numbers 
io Geometrical proportion continued, begiving 
wit 
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with 1 or unity, as 1,2,4, 8, 16, 32, 64, 128,&c. 
Alſo if the firſt term tbe caſt away , and over or 
under all the reſt of the terms there be placed ano- 
ther rank of numbers, bor nrge at 1 and procce- 
ding according to the natural order of riumbers, 
235 1,2,3, 4, 5,6, 7, &c- which may be called che 


. Ixdices of thoſe in the fixſt' rank, after the firſt 
8 term 1 js calt-away 3 Thy if any two of thoſe re- 


I ”.maining Geometrical proportionals be multiplyed 
= F onebythe other , the produdt ſhall be a propor- 


tional correſpondent to that Index, which is e- 
qual tothe ſum of the Indices anſwering tothe two 
proportionals that were miltiplycd one by the o-+ 


Proport. 2 . 4 + $ . 16 . 32 . 64 128 
Indices. 1.2 +3... 4+ 5+. 6 7 


So if 4and'32, which are theſccond and fifth 
proportionals 'in the upper rank , be multiplycd 
one by the other , the product is 128, which (hall 
be the ſeventh proportional, becauſe the ſurn of 
the Indices 2 and 5, which anſwer tothe aid 4 
and'32; is7., In le manner becauſe the ſum of 
the Indices 3 and 4is 7 , therefore if the third and 
- fourth proportionals , to wit, 8 and 16, be multi- 
plyed one by the other , the produdt ſhall alſo give 
the ſeventh propertional 128. Now foraſmuch as 
the numbers in every one of the Columns , except 
the firſt Column of years in the preceding Table 
III. are continual proportiohals whoſe firſt term 
i 1,but *ris excluded out of the ſaid Columns, as 
appears by the Conſtrufion of that Table, and for 
that the numbers of years 1, 2, 3, 4,5, &c. are 
placed 
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placed as Indices ſhewing the order qrfſcat of cthoſy, | ® 
proportionals inſerted in the Columns, therefore - 
the rule before given for continuing that Table £9 
any numbers of years is manifeſt, | 

Dxeft. 11. If one pound bedue or payable 50 y 
years hence , what is it worth in ready money, by * 
rcbating at 5 per centum,per annum, compound in» |. 
tereſt ? Anſw. .08720, .&e. or 1s. 9d twhichis 7 |; 
found out by the help.of Table V. in the fame man- ZE 
ner as the Anſwer to the laſk "Queſtion ; (reſpe& "FE 
being had to the ſecond and third rules of the FF 
26th. Chapter of the preceding Book | concerning 
the multiplication of decimal fractions. 4 

Deſt. x2, Tf an Annuity of one pound paya- 
ble yearly for 40 years, be all forborn until the 
end of that term, what wilh it then amount unto, 
compound intereſt being computed at 5 per ceutum 
per annum ? Anſw. 1201. 16s ed. thus found out: 
Firſt, according to the ſecond way of calculating 
thefourth Tablein the thirteenth, Sefion of this 
Chapter, find out a Principal, which may have ſuch 
proportion to the propoſed Annuity 1. as 1001l. 
hath co 5, ſaying,if 57, interett hath 1004. fora 
principal , what principal muſt 1 4. intercſi have? 
Anſwer, 20l, Secondly, ſeck (after the manner of 
the preceding tenth queſtion) what. 20 4. will be 
augmented unto being forborn 40. years, at the 
rate of 5 per centum,per annum, compound intereſt, 
ſo you will find 140.798 t, from which ſubtraQing 
the (aid principal 201, the remainder will be120, 
798 +, or i201. 16 9. which is the anſwer of: the 
queſtion. 

weft. 13. If an Annuity of one pound payable 
yearly for 37 years, be to be fold for preſent mo- 
ney, 


ar 


=” OT wal 
LAW 


4 


X. 


F. 


CE. 


*, 
4 
[8 


Chap. V. Intereſt. 43g 


ney, what isit worth , compound intereſt being 
computed on both ſides at 6 per cerrverm, per-anmen? 
Anſwer , 141. 145.9 d. which is found out thus : 
Firſt, according to the ſecond way of calculating 
the ſixth Table in the fifteenth SefJien of this Chap- 
ter , Rnd Qut a principal in fuch proportion £0.'ohe 
pound (the propoſed Annuity) as 109 isto & fo 


ZE will ſuch principal be found 16.65566 + , then af 
E7 ter the manner of the preceding eleventh quethion 
find out the ready moncy which is. equivalent to 
"FD 16.65656, due 37 years hence, {o will ſuch xeady 


money be found to be1.92988 t(artl.18 s. gab) 
which being ſubtracted from the ſaid ;principal 
16,66566 , the remainder will be 14.73678 3; os 


2241.14 5. 9d. which is the Anſwer of the Queſtion 


propounded. 
” Queſt, 14. What, Annuity payable by yearly 
payments to continue 37 years will one pound 
Purchaſe, at 6 per centum,per.aunum,compountt in- 
tereſt? Anſw. 15. 44. near, which is foundioat 
thus ; Firſt tivd ut the preſent. worth ofane 
pound Annuity to continue 37 years, whichpre- 
ſent worth ( by.the laſt queſtion) will be found 
14736781. Then fay by the, Kule of Three. if 
14473676 1. will. purchaſe, an Annuity of one 
pound, (to continue 37 years ) what Anpuityo 
continue the ſame term will 11. purchaſe ? Anſwer, 
,06785t, or 15.,.4-4. which is the anſwer of the 
queſtion propounded, 

7 
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CHAP. VI. 


A Demonſtration of the Rule of Three, or 
Rule of Proportion. | 


F. r numbers are ſaid to be proportionals 
when the firſt containeth the ſecond fo ofs*F- 
tens the third containeth the fourth ; likewiſe” FF - 
when the firſt is ſuch part of the ſecond,as the third 'Þ 
is of the fourth : So theſe numbers following are Þ |; 
called proportionals, viz. F 

4% 6. 6 ::4x 9. 9 

3 X I2 » 12 2: 7x I5 . 15 


That is to ſay, 4 times 6 (or 24) is ſaid to have 
ach proportion to 6, as 4 times 9 (or36) hath | | 
©'9. Inlikemanner, + of x2 (or 8) hath ſuch 
proportion to 12:; as+ of 15 (or 10) hath to'15. 

IT. When foutumbers are proportionals, the 
produd ariſing from the multiplication 'of the 

. ewo extreams is equal to the 'produdt of the two 
means. 


_—_— 


| Demonſtration. 
By the preceding Definition in 1. theſe four 
numbers are proportionals, vis, 


$*x6, 6::4%9. 9 
B«xD.D 


©, =. py ps Co = DOA, A.,S 


v3. 


| chiptvl te Ruteof Three | dit 


Theprodut of the? 4 x 6 x 9 
twoextreaams is —-—{T B x C xD 


"The produdt ofthe: 6 x 4 x 


9 

two means iS——— EC xB xD 
— TIS; xF 39) #19 
Bx CxDyJa2CxB xD 


Therefore the Prop. is manifeſt, 
Likewiſe. 


8 By the preceding definition theſe four numbers .. 


* KF arc proportionals, viz. 


7 3-223 «14 2230 m BY . 19 


| The produ& of my L 


wo extreams 15 y £9 8 T5 


The-produdt of the 6 | 
two means is _ ne: 9 $0 OY 


But 3 x 22 x. 15-= 12 x + x 15 


| Wherefore the propoſition is every .way pro-. 
ved. 

ITT. From the laſt propoſition ariſeth the Ru/e 
of Proportion commonly called the Kule of Three, or 
Golden Rule, which teacheth by chree numbers gl- 
ven to find a fourth propoggional number in 
this manner viz. Multiply the ſ#®fud and third num- 
bers mutzally one by the otber,& divide the produti by 
the firſt number; ſo the quotient (hall be the fourth pro 
portional number ſought, in a dire proportion, This 
Rule hath been fully exemplitied in the Sch. Chap- 


ter by the' preceding Book, and the truth of the 


E c ſzid 


VY 
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faid Rule may be thus demonſtrated, vis, Let there 
' be three numbers given to find a fourth in dire& 
proportion, viz. if 24 gives 6, what ſhall 36 giye? 
Or as 24 15 in proportion to 6, fo is 36 to a fourth 
proportional number ſought , which fourth pro- 
portional | ( whatſoever it be) we may ſuppoſe to 
be Q, and then theſe four numbers will be pro- 
portionals, viz, | ; 


26 -- 6 :: $6, Q, 


Therefore by the ſecond propoſition of this 
Chapter. E ES | 


24xQ=6 x 36 


And becauſe if equal plane numbers be ſeverally 
divided by one and the ſame number , the quoti« 
ents will neceſſarily be equal between themſelves, 
therefore 


Whereby it is manifeſt that the fourth proportio- 
nal number is equal to the quotient that ariſeth by 
dividing the produc of the multiplication of the 
ſecond and third pxoportionals by the firſt , which 
was to beproved.” 

Note, thatevery Rule of Three inverſs may be 
made a Rule of Three dire , by making the third 
term the firſt, and by proceeding forward to the 
other two terms 3 therefore one and the fame der 
monſtration ſcryeth for both rules. ERIE, | 


= 
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CHAP. VII. 


8 4 Demonſtration of the Double Rule 0 
' Err0s/ | 4 


He Double Kale of Fellowſhip (commonly cal- 
led the Rule of Fellowſhip with time) preſup- 
oy two things, vis. x. That the particular 
- Stocks of Merchants in company , have continued 
© unequal ſpaces of time in the common .Stock, 
2. That at the end of their Partnerſhip, the total ' 
gain or loſs is to be divided amongſt them, in 
ſuch manner, that their ſhares ſhall have ſuch 
proportion between themſelves , as thoſe ſums of 
intereſt money have one to another , which at 
any rate per centum, ſimple intereſt only being 
computed , might be gained by the particular 
Stocks, within the reſpective times' of their 
continuance in the common Stock: Now for the 
effeRiog of ſuch a proportional partition , the 
faid Dowble Rule of Fellowſhip gives this direQion, 
viz, Divide the total gainor loſs into ſuch parts, 
which ſhall have the ſame proportion one to the 
other , . as is between the products ariſing out of 
ths multiplication of cach particular Stock by its 
correſpondent time. _ | 
For Example, ſe two Merchants 4 and B 
tobe partners in Traffick , for a certain time fuft 
"3 BP agreed 
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agreed ori between them, and that A doth permit 
his Stock. of 100 1. to be employed in their joynt 
Traffick .thxee moncths,. and-that-B forbears- his 
Stock of Fol. cight moneths 3 I fay (according to 
the ſaid Xule of Fellowſhip with time)what ever the 
total gain or loſs be', that part thereof which be- 
longs to A muſt haveſuch proportion to the gain 
or loſs of Bas 100 x3 (or 300) hath to5o x8 , 
(or-400.,) This rule hath been fully. exemplified - 
in the 13 Chapter of the preceding Book, and the 
truth thercof,taking the two premiſed Suppolitions 
for granted, may be thus demonſirated, | 
I. Suppoling 1000. (the Stockof A_) to gainin - 

3 moneths any certain ſum of money ,,, as two 
pounds; I ſeck how much 5ol. (the Stock, of B) will - 
gain in the ſame time, and at the faid rate : fo I find 

2 X 5o 
I, for, _ 


100 
IO , 2. 53 JO « 2 XxX. 5O 


Cam——_— 


IO00 


2. Having found what 50l. will gain in 3 
moneths,I ſeeck how much the ſaid 5ot.will gainin 
2 xXJOx$ 


8 moneths,at the ſame ratc,and ſo I find 
IOO x 3 
 L.for, 
3 2 X.5O 8 2. xX5Ox8 


8. IOO I IOO x 3 


3» Thus it appears, that if 100 /. in 3 moneths 
doth gain 2 1. then 501, in $ moneths will gain « 
t 
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pY. 2 x Jox 8; | ; 
the ſame rate ——, fo- that the proportion , 


ICON], 
of the gain of A to the gtin of B is. 


2 X5OxX8 


As 2 is to 
IOO x 3 


4. If both the terms (to wit, the Antecedent and 
_ Conſequent )of the ſaid proportion be ſeverally mul- 
tiplicd by the ſaid Denominator 100 x 3, the pro- 
duds will be in the ſame proportion with the num< 
bers or terms multiplied,(by 17 e 7.Euclid)viz.the 


NY gin of A will beto the gainof B, 


As 2 X 100 X 3 isto2 Xx 50 x & 


| 5. Laſtly becauſe 2(the ſuppobititious gain. farſt 
aſſumed ) is a Multiplicator as well in the Axtece- 
dent as in the Conſequent of the laſt mentioned'pro- 
portion, it may be expung'd out of both, and fo the 
gain of A will be to the gain of B in this proporti- 
,on ( which was to be proved) to wit, ” 


As 100 x3 is 50x8. 
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CHAP. VIIL 
A Demonitration of the Rule of Alliga- 


tron alternate , and the uſe of the ſaid 
Rule in the Compoſit ton of. Medicines. 


LY order to the Demonſiration of the ſaid 
L Rule, 1 ſhall premiſe this Lemma, viz, if the dif 
{erence of any two numbers given, be multiplicd by 
2 number aſſigned,the produdt will be equal to the 
difference between the products which ariſe from ' 
the multip!ication ef thoſe two numbers ſeverally | 
by the number aſſigned. | 


Suppoſitions, 


Two lines orTAC=10' A. B C 
gumbers:. iven. JBC= 4+: | | 
Their difference. AB=10—4 
neg Perea D= ; 


ned. 


D E F 


Which fuppoſitions,and the Diagram being well 
viewed, the truth of the ſaid Lemme will be cvi- 
dent, viz. 


AB « AD=zAC * AD,—BC x BE (AD) 


Qrmmmnymmgny 


[mg 


104X510 Xx $, — 4 x 5. 


II. To 


- 
0 


q 


% 
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1T. Fo add the maze light to the following De- 
.monſt ration ( e of Alligation 3ltcrnate, I ſhall 
propound a- queſtion which properly. belongs to 
the ſaid rule,viz. Suppoſe a Vintner having French- 
wines at 5 d. the quart,and at 10 d. the quart, would 
make a mixture of them in ſuch manner , that he 
might fell the mix quantity at 7 p. the quarr, and 
fo make as much money of the mixture, as if he 
ſhould fell each quantity of wine at its own price ; 
the queſtion is to know what proportion the quan- 
tifies of both ſorts of wize in the mixture mult bear 
one to another. Here according to the Rele of A4t- 
ligation alternate,l take the differences between the 


|  thean price afligned for the mixture, and the two 
& other giver prices , and place thoſe differences al- 


ternatcly, viz. the differcnce between 7 and to be- 
ing 3, I write 3 againſt 5, likewiſe 

2 beirg the difference between 57 10|2 
and 5 , Iwrite 2 againft 103 fol 7 $13 
conclude , that the quantity to be 
taken of that ſort of wine of 10 d. 
'the quart, muſt have ſuch proporti- 


, on to the quantity of 5d. the quart, as 2 to3. That 
©is toſay, if 2 quarts atiod. the quart be mixed with 


quarts at 5d.the quart,the total mixture 5 quarts 
being ſold at 74.the quert , will yield as much mo- 
ney as the ſaid 3 quarts #t 5 &.the quart, together 
with the faid 3 quarts at 10 d. the quart; as js evi- 


dent by the ſubſequent work. 
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quarts pence quarts. pence 
I. o 5 . . 3 #. I 5 
Fo fo] BD: 3 £8-7Y . 20 
I5 F20 =; 7X5 =35 


From the premiſſcs.it appears, that when two 


things are given to be mixt in ſuch manneras the. 


Rule of alligation alternate requires,the propolition 
to be demonſtrated will be:this, namely, 

Three numbers A.B.C. being given in ſuch fort 
that A.is leſs than B. but greater than C. it the dit- 
ference between A.and B. be multiplied by C. and 
the difference between A. and C. be. multiplied by 
B. the ſum of thoſe products will be equal to the 
produd ariting from the multiplication of A. by 
the ſum of the ſaid differences, 


Demonſtration. 
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A Bj} A—C} BA—BC 
C| B—A |{ CB-—CA 


« B—C | BA—CA = B—C x A 


The difference between B. and A.is B—A. which 
multiplied by C produceth ( as is evident by the 
Lemms 


UMI 


{ 
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Lemma aforegoing- in the firſt 'Secion of this * 
Chapter) CB—CA.Altfo the difference between & 
and C is A—C, which multiplied by B produceth 
BA—BC. Then the ſum of thoſe: two produdts is 
BA—CA, (for t CB and — CB cxpunge one the 
other ) which ſum is manifeſtly the {ame with the 
produd ariſing from the multiplication of A the 
mean price, by B—C the ſum of the aforeſaid dit- 
ferences (to wit,the ſum'of A—C and B=—A) for 
+ A and —A expunge one another, 

When more than'two things of different prices 
are given to be mixt as aforeſaid, the Demonſtration 
will not be otherwiſe : for if the fum of every two 
products ariſing from the multiplication ot!two al 
ternate differences by their reſpeive prices , be e- 
qual to the produd of the mean price multiplied 
by the ſum of the ſaid differences 3 the ſum of all 
the ſaid produdts will alſo be equal to the product 
of the mean price multiplied by the fum of- all the 
differences; as will clearly appear by view of the 
ſubſequent work. 
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| Moxcover, becauſe if equal numbers be ſcyerally 
divided by one and the ſame number,the quotients 
will be equal between themſelves, therefore from 
the premiſſcs this Corollary will ariſe, 


COROLL AKY. 


In the Rule of Alligation alternate,if the aggres 


of the produds ariſing from the multiplication 


of the ſeveral alternate differences by their reſpe- 
Give prices, be divided by the ſam of the faid diffe 
xences,the quotient wil be equal to the main price. 
This may be a proofof any example of the faid rule 
of Alligation. 


OF THE COMPOSITION OF 
MEDICINES. 


Ser more of this JT, Medicines and Simples in reſpe& 

is Mr. ]. Dee of their qualities ate conſidercd in 
is Mathema- 

tical preface, ſome of theſe five wayes, vis. cither 

elſo Tom. 2. as theyare hot or cold,moift or dry, 

of P. He oras they are temperate 3 fo that 


_——_ Fa | ſach Simples or Medicines which 


meticks work heat in our bodies, arc ſaid to 
be, hotfuch cold which; are the cauſc 
of coldnefs, dec. 


IF. The mean or middle between the extream 
qualitics of Het and Coldneſs, alſo between Dry- 


weſt znd Moiftzre,is called Temperate or the Tew- 
peratures 
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perature ; from which cach of the ſaid qualities bor, 
cold noift and dry,doth differ in four degrees,ſo that 
- aMedicine or Simple is faid to be either temperate , 

or elſe bot, cold, moiſt , or dry, -in the firſt, ſecond, 

third or fourth degree. 

HL It the numbers 1,2,3,4,5,6,7, 8,9, be pla- 

ced as you fee from A to Bythe differences between 
\ $ (the middle number )and the ſuperiour numbers 
6,7,8,9, will be.1,2,3,4, which may repreſent the 
4 degrees of the qualities hot and dry; likewiſe the 
differences between 5 and the inferjiour numbers 
4,3,2,1, will be 1.2,3,4,which may repreſent the 4 
degrees of the qualities cold and moift, the tempe- 
. rature repreſented by o. being the mean or middle 
' from whence the ſaid degrees do ſwerve. 


By | 4 
8 3 ( Qualities hos 
7 2 (and dry. 
6} HY: 
5s | oYTemperatere. 
4 | 1 
3 | 2 > Qvolitier cold 
2 | 3\ ard moiſt, 
A1] 4 
I 
.I- 


IV.Since the Kule of AHigation alternate requires 
that of two things miſcible,the one muſt exceed the 
mean 


mean propounded and the other be leſs, therefore 
the queſtians of Alligetion in this kind are to be 
wrought with the numbers in the. aforeſaid Co- 
Jumn AB ,j for by them the degrees and qualities 
are diſcovered, being placed as' you fee in the 
Colmn'adjacent to- AB, and for diſtin&ion ſake, 
thoſe numbers in the faid: Colamn'AB;, maybe 
called the Indices or Exponents of the degrees,which 
Indices are to be uſed-in the ſame manner as the pri- 
ces of Merchandizes-in the queſtions'of A/ligation 
alternate in Chapter 14 of the preceding Book, 
and therefore .thoſe exarnplts may' be compazed 
with theſe. f 


Prop. FT. 


Having divers Simples whoſe qualities are 
known, to make a compoſition or mixture of 
them , in ſuch manner that the quality of the me- 
dicine may be ſome meanamongft the qualities of 
the ſimples, and the quantity thereof any quanti- 
ty 2ſſhgned. ; 

Example 1, An Apothecary'hath four ſorts of 
Simples, A, B, C, D, whoſe qualities are as 
followeth , viz. A is hat in the fourth degree, B 
js hot in the ſecond, C is temperate, and D is 
cold in the third degree3 the queſtion is to know 
what quantities of cach-ought - to be taken, to 
make a Medicine, whoſe-quantity may be 12 oun- 
ces, and the quality in the firſt, degree of heat ? 
Seek in the aforeſaid column AB,for the Indices or 
exponents of the qualities of the Simples given, v7z. 
for A which is hot in the | fourth degtce, take 93 
for B which is hot in the ſecond, take7 3 _ 
whic 
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which is temperate, take 53 andfor D which is 
cold in the third degree, take 2. ; thagglpne, ravk 
thoſe numbers in the ſame manner as the prices of 
Merchandizes in the queſtions of the 14 Chapter , 
viz. deſcend from the higheſt degree of heat unto 
the temperature, and fo proceed downwards to the 
degrees of cold, ſetting 6 the Index or exponent of 
the mean quality propounded, which is 1 degree of 
heat , as common to them all: then by crooked 
lines or otherwiſe conne@ two ſuch Indices, where- 
of one may be greater than the mean, and the other 
* leſs, and progeeding according to the Rale of the 
fourteenth Chapter you will find that to make a 
- Medicine of 9 ounces , and the quality reſulting to 
” be in the firſi degree of heat, you muſt take x 
ounce of A (being that Simple which was hot in 
4 ) 4 ounces of B, 3 ounces of C, and 1 ounce 
of D, as will be manifeſt by the proof , 


0 2. The proof. 
9 BY 2-4 rh 
647 4|B|[7 x 4 = 28 
5 3]C|5 x 3 = 15 
2 $jDja3.zn 1 = 2 
> 9)54 {6 


_ Laſtly, by the r#/e of proportiox you may increafe 
. the Medicine to the quantity of 12 ounces, and yet 
the quality to continue in the firſt degree of heat, 
according to the follbwing operation. 
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1 ::12.1+{of A 
<6 2313331 of B 
3 :: 12. 4 | ofC 
«1::12.151 of D 


The quantity affigned 12, ounces. 


Goes | ans a ewes =—m.. aus iam A ia a 


By other connexions of the qualities , other 
quantities of cach Szmple would arife, but that hath 
been ſufficiently manifeſted in the queſtions of the 
fourteenth Chapter. 

Example 2. Suppoſc there are five Simpler, A, 
B, C, D, E, whoſe qualities are as followeth, . 
viz, Aishotin3*®. B is hotin 2% C is hot in 
1*. Dis cold in 1*. E iscold in 3*. and it is 
required to mix four ounces of B, with ſuch quan- 
cities of the reſt, that the quality of the Medicine 
may bc temperate ? | | 


= S 2 Theprod, 
J s 2 
8 | [;\B $x1= 8 
7 3 3 7xX3Z3=3 
o 6 i 11C{6xi= 6 
4 Ha 4|D][4x4=16 
2 2 2|E|2x2= 4, 
al 11)55s(S$ 
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Proceed as before, ſo will you find that to make a 
Medicine of 11 ounces, and the quality of the Form 
reſulting to be temperate , you mult take 1 ounce 
of A, 3 ounces of B, 1 ounce of C,, 4 ounces of D, 
and 2 ounces of Ez . then ſince the quantity of B, 
in the campoſition propounded is limited , vis. 
4 ounces , find numbers which may be in ſuch pro» 
pcrtion to 4 (the quantity of B aſſigned) as the 
. numbers 1, 1, 4, 2, . (the quanticies of A, C, D, E, 
in the aforclaid Compolition of 11 ounces) are 
unto 3 ( the quantity of B in the ſaid Compotſi- 
tion} in manner following 3 


*{KK10 
*HK0 
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1; of C. to be mixed with 
- $%of D.( 4 ownees of B. 
2+ of E. 
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Prop; II. 


A Medicine being compounded of divers Simples 
whoſe qualities and quantitics are known, to tind 
the degree of the Forhe reſulting, viz, the exaRt 
temperament of the Medicine. 

Example 1.Suppoſe a Medicine to be compound- 
&>d oftwo Simples, viz. 6 ounces of B hot in 4®. 
and 3 ounces of C hot in3*. andit is required to 
find the temperament of the Medicine,viz. the de- 
and quality rcfulting from- ſuch mixture ? 
in the aſorcfaid Column A B for the —_— 


LET 
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of the reſpcive degrees and qualities 'of the Sim- 

*z ples given, and diſpoſetthem orderly in ranks right 
9gainſt theigreſpetive quantities; - then multiply 
each Index by its reſpective quantity,and divide the 
ſam of the produQs by the ſum of the quantities:fo | 
will the quotient be the Index-of the degree and 
quality of the Medicine. ' 


So in the faid example the Quotient will be 
found 8+, which is the Index of 3+ degrees of heat, 
and therefore the ſaid Medicine js hot in 3% dc 
grees. | 

Foraſimuch as any two quantities miſcible ac- 
cording to the Rale of Alligation alternate, are in 
ſuch proportion one te the other, as the reſpective 
alternate differences between the - mean quality of 
the mixture and the qualities correſpondent unto 
the ſaid quantitics, the demonſtration of the afore- 
ſaid rale will be manifeſt by the Corollary aforego- 
ing in this Chapter. 

. Example 2. Suppoſe a Medicine to be compoun- 
ded of 4 Simpler, whoſe qualities and quantities 
are known, vis, 2 punces of A hotia 3%. 3 cuncts 
of B hotin 29. '4 ounces of C*temperate, and'$ | 
ounces of D cold'in 4* and let it be required - 
ha 
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find the mean quality reſuiting from ſuch tmixture. 
_ According "to the: aforcfaid. rake, I multiply each 

Tudex by i its reſpe&ive quantity , and: divide the 
ſum of the products by the fam of the quantities, fo 
S the quotient is 4#, which is the Index of + degrees 

- of cold ( for the difference between 5 he Index of 
the temperaxure, and 4 7 the Index found, is + de- 


& grees of cold ) which is the quality of the fad Me- 
F dgicine. 


— © bug 

RES 

$8 xn 2 = 16 

7x 3 = 21 

g x 4 = 20 

Ix$S= F 
14) 62 (45 


. Example 3. Suppoſe a medicine to be compound- 
ed of ſeveral Simples , whoſe qualities and quan- 
titics are as followeth , vit. 4 ounces ofa Simple 
which is cold in 20. and moilt in-19. 5 ounces hot 
in 39. and (in reſpe& of dryneſs and moiſture _)} 
tcemperatez 3 ounces hot in 29. and dry in 2%. 6 
ounces hot in 10. and moiſt in 4, 4 ounces cold in 
3o. and moiſt in 2. the queſtion is to know the 
temper reſulting ? 

In the reſolution ofthis queſtion theve muſt bc 
- two diſtin& operations, each of them like to that 
tn the laſt example, viz. 


+ Find 


, - 
> 
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x. Find inthe fame rhanner as before , the/de- 
- Ygree and quality reſulting from the commixtore 
þ of the qualities hot and cold ; fo will you find 5;:' 
which'is the Index of 7% degrees of heat (for the | 
difference between 5 the Index of the tempera- 
ture and 573 the Index found, is 74 degrees of * 


zi C3 $7; 


heat.) ; 
= © oP S © wv 
CAL IFEL I 
; 3 x 4 = 12 | 4*4<=16 
8 x 5 = 4O 86+ $ = 29 
7” » 3 = 28 7 4 3 © 21 
6 x 6 = 36 1x6 — 6 
2 Xx 4 = 8 3-X 4 == 12 
| 22). 817 (5-2 22) 80 (377 


2.Find in the ſame manner, the temper reſulting 

\ fromthe mixture of the qualities dry and moilt; 

ſo will you tind 37+ which is the Index of 15+ de- 

gree of moiſture , ſothe quality of the ſaid Me- 

dicine is 57 degree of heat, and 17+ degree of mvi- 
ſture, as by the operation is maniſcti. 


Prep. UII. 


To augment or diminiſh a Medicine in quality ac- 
cording to any degree aſſigned. 


Suppoſe a Mcdicine to be compounded as fol- 
.Joweth, viz. x dram of a Sjmple hot in 49.2 drams 
hot in 3+, 2 drams hot in 2*, 1 dram hot in " I 

: | . dram 


OO 
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ram cold in 19. and 1 dram cold in 2® Then will 


. the quality of the ſaid Medicine bein 1+ degree 


of heat (as will be maniteſt by the ſecond Propofi-: 
tion.) Now let it be required to augment the ſaid 
Medicine in quality , vis.to add ſuch a quantity 
of ſome one of the Ingredients (or ſome other 
ſimple) which may raiſe the quality of the Medi- 


| cine £ degree;lo that the temperament of the Me- 
+ dicine after jt is increaſed in quantity, may be 


\ in 29, of heat. Make choice of ſuch a ſimple, the 


Index of whoſe quality- may exceed. the Index of 
the quality alfigned, viz. make choice of that. 
ſimple which is hot in 3*%. whoſe Index is 8, then 
proceed according to the 1 example of the firſt 


* Propoſition; ſo will you find that if 1 drain of the 


aforeſaid Medicine be .mixed with 5 dram of that 
limple which is hot in 3e. the temper rclulthg 
from ſuch mixture will bc in 2%. of heat, 

Laſtly,by the Rule of Three, lay,it 1 dram require 
+ dram,, what (hall 8 drams (the quantity ot the 
the Medicine firſt given) require ? 

Anſw, 4. drams : So that if 4 drams of a ſimple 
which is hot in 3%.be mixed with 8 drams of a Me- 
dicine which is hot in 17 degrec,the the temper re- 
ſulting will be in 2% of heat, as by the operation is 
manifeſt, 
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The proof. 
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fic be required to diminiſh a Medicine it qua- 
lity , you are to make choice of ſuch a Simple , the 
Index of whoſe quality may be lefs than the Index 
of the quality aſſigned , and then'to proced as be- 
fore. ; | 

Here obferve, that if in queſtions of this. nature, 
the quantities of the Simples be expreſt by weights 
of divers denominations , "they are to be reduced'to 
that weight which is of the loweft denomination 
in the queſtion , according to the ſixth rate of the 
ſeventh chapter of the preceding Book, 

The augmenting or diminiſhing of a Medicine 
in reſpec of quantity ; Alſo the htinding of the va- 
lue of any quantity ofa Medicine, the prices of the 
ingredients being known, will be. familiar to fuch 
as underſtand the Rule of Proportion, and there- 
fore I ſhall not inſiſt upon them, 

, : CHAP. 
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CHAP. IX. 


I ; A Demonſtration of the common Rule of 
Falſe by two Poſitions. 


z WW Hat the ordinaty double Rule of Falſe is, 

= and how to be ufed in reſolving ſuch 
queſtions which cannot be readily applied to any 
of the other rules of Arithmetick, hath been fully ; 
declared in the 15 and 31 Chapters of the prece- of 
ding book 3 it remaineth to ſhew what kind of 0» 
peration is preſuppoſed before the ſaid Rule can 
be applied to the refolutionof a queſiion, and 
then to demonſtrate the truth of the Rule it 
ſelf. 

ILIn the ſaid Rite of Falſe, look what operation 
the queſtion requires to be performed with the 
pumber fought and ſome given nymber or num- 
bers, the ſame kind of operation in every reſpet 
is to be made with each of the'two feigned num- 

bers ( commonly called poſitions )and the faid gi- 
: ven number or numbers ; which threefold proceſs 
« | being tiniſhe (whether it beby any one, or allof 
» | theſerwler,towit, Addition, SubtraTion, Multiplica* 
tion, and Diviſion) there will ariſe three remarkable 
numbers or reſults, to wit, one reſulting from the 
true number ſought, atid two others reſulting from 

F319 EF the 
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the two fcigned numbersz then from theſe three 
reſults, the errors are colleQed, which are nothing 
elſc but the differences between the true reſult, and 
each of the two falſe reſults. 

ITT. After the ſaid errors or differences are diſ- 
covered, the Kule of Falſe will be of no force,unlcfs 
this Analogy or proportionality doth ariſe, name- 


Jy,the tirtt exxor muſt have the ſame proportion to A b 
the ſecond, as the difference between the number | 


ſought and the thirſt feigned number hath to the 
diffcrence between the faid number ſought and the 
{:cond feigncd number 3 here therefore it may be 
Gcmandcd,what kind of operation will produce the 
faid Analogy ? To this 1 anſwer, whcn the queſtion | 
requires the number ſought to be increaſed, lefſen- 
cd, multiplied or divided by forme given number, 
or the number ariſing from ſuch operation to be 
1ncreaſed, Ifſcened, mult:plied or divided by ſom: 
given number 3 in any ot thoſe caſes, the atoxeſaii 
Analogy will n:cefſarily ariſe, as I (hall here ma- 
nifelt in all the ſaid caſes. Firſt , therefore I (ay 
when unto cach of three numbers(narmcly the num- 
ber ſought by the Rele of Falſe and the two feigned 
numbers) one and the ſame number is added , the 
{:id Analogy will enſue, tor in this caſc the diffe- 
Tence between the firſt ſum and the ſecond will b: 
cqual to the diffcrence betwcen the hrit and fecond 
ot the ſaid three numbersz ljkewilſe the caifference 
between the firſt ſum and the third will be «qual to 
the difference between the tirit number and the 
third, which may be proved in manncs following, 


Suppoſitions. 
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Suppofitions. 


'F Lt there be three numbers, to wit, 


SS - BB +» G 
WP. 4 


Suppoſe alſo that the firſt number A is greater 
than either of the numbers B and C, 

Suppoſe alſo,ſome number as D (3 )to be added 
to each of the ſaid three numbers, ſo will the three 
ſums be, 


\ AT D119 
E-B+tD|]10o 
WC+D|S 


The Propoſition to be demonſtrated is, that the 
difference between the tirſt ſum and the ſecond is 
equal to the difference between the firſt number 
and the ſecond alſo that the difference between 
the firſt ſum and the third is equal to the difference 
. between the firſt number and the third. 


Demon(ration. 
The difference between the firſi number and the 
ſecond is, 
A B 


Thediffercnce between the firſt ſum and the ſe- 
cond is, 


A t D-B—D 
Ff(. 4 But 


But the latter difference is manifeſtly equal to 
the former ( for + D.and —D expunge one the 0- 
ther) to wit, | 


A + D—B—-D— A—B 


| Therefore the firſi, part of the propolition ispro- 
ved. 


and the third is,. 
S..'5 ab 


The difference between the firſt ſum and the 
. third is, s 
A + D-C—D 


But the latter difference is mMea1y equal to 
the former, for + D and —D expunge one the ©- 
ther, viz, | 
| AT D—C—D = A—C 


Wherefore the propoſition is fully proved, 

The like property might be proved; after the 
ſame manner, when one and the ſame number is 
ſubtracted from three numbers ſeverally. 

Secondly, when three numbers(namely the nam- 
ber ſought.by the rule of Falſe and the two feigned 
numbers) arc ſeverally multiplied by one; and the 
ſame number; the aforementioned Analogy will 
likewiſe enſue, as may be thus proved, *© 


Swppoſetions.. 
Let there be three numbers, to wit, 
A.. B', C 


3+508 Stp- 


Again, the difference between the firſk number * 
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.. Suppeſe alſo that the firſi number 4 is tefs than 


citherofithe tambers B and C.. 
Suppoſe alſo, each of thoſe three numbers tobe 


# multiplied by one and the ſame number as Þ (4) 


E - and the three products to be theſe, 


DA {| 32 
DB 20 
DC 32 


The Propoſition to be demonſtrated is, that the. 


'S difference between the firſt produd and the ſecond 


hath ſuch proportion to the difference between 
the firſt produQt and the third, as the difference 
{ between the firſt number and the ſecond hath' to 

the difference between the firſt number and the 
third, viz. ' 


DB—DA . DC—DA4 :: B—-A. C—4 
be) . 20 . © 2 4 $ 


Demonſtration 


Foraſmuch as (by the 17th. Prop. of the ſeventh 
book of Exclids Elem.) it a number(D )multiply- 
ing two numbers( B—A and C—A) produceth o- 
ther numbers (DB—DA and PC—DA )the num- 
bers produced by the multiplication ſhall be in the 
' fame proportion as the numbers multiplicd are , 
therefore 


DB—DA ; DC—DA : : BA, C—4 
which was to bedemonſirated. 
Likewiſe when 3 numbers. arc divided by one 


and the fame number, the demwoyfir ation will not be 
otherwiſe 
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otherwiſe 3 and becauſe by the- ſecond Se&ion of 
this Chapter , the errors in the Rule of Falſe are the 
differences between the true refuſe and the two 
 falſercſults, therefore from the precedent demon- 

ftrations it is evident, that the aforementioned A- 
nalogy or proportionality (namely, when the firſt 
error hath ſuch proportion to the ſecond, as the 


difference between'the number ſought and the firſt Þ 3 


fcigaed number hath to the difference between the | 
ſaid rumber ſought and the ſecond feigned nym- 
ber } will ſucced from ſuch operation, as is beforc 
declared in the beginning of the third Settion of 
this Chapter. 
| IV. Now to diſcern what kind of 
To knew whe- operation will not produce the ſaid 
thera queſtion Aralogy, obſcrve this note, viz, 
be reſobvable h Ri "I" , 
by the Rule of When 2 queſtion requires ſome given 
Falſ: or not. Pumber to be divided by the rum- 
ber ſought or any part thereof, alſo 
when. the number ſought or ſome part thercof is 
to be (quarcd, cubed, &c. likewiſe when ſome parts 
of the number ſought are to be multiplied one by 
the other ; 1 fay from ſuch operations the afore- 
mentioned Analogy will not ariſe, and in thoſe 
caſes , the ordinary rule of Falſe will be uſeleſs ; as 
may partly appear by the two following examples, 
viz.What number is that by which if 360 be divided 
the quotient will be 24 ? Here if two poſitions or ' 
ſeigned numbers be taken,and 360 be divided by 
each of them, the errors will not be in the ſame pro- 
ortion with the differences between the true num- 
is ſought and the 2 feigned numbers,and therefore 
the rale of Falſe will be uſed in yain : yet if it be 
asked what number is that, which being —_— 
| Y 
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by 24g the produc will be 360, the Anſwer tothis 
latter queſtion is the ſame with the. anſwer to the 
former , and may. be found by the rule of Falſe;but 
fuch kind of interpretations and inferences are 
not alwayes obvious ,. and .therefore fince the 
preparative work of the rule of Falſeiattcr the num 
ber is taken by gaets tor the number ſought) pro» 
ceeds gradually from one condition in the queſti- 
on to another, it-will ſor the moſt part be eatie to 
determine whether the ordinary rule of Falſe will 
take place or not , by comparing the conditions of 
a queſtion with the-nate betore given. 

Another Exampleza certain perſon being deman- 
ded what number of years he had lived, anfwered , 
if; cf that number were multiplicd by 4 of the 
ſame number,the produ@ would thew the number, 
or his age : here it will be in vain to ſearch the 
number ſought ( which is 40) by the.rule of Falſe; 
for the alorcmentioned Analogy or proportionality 
will not ſucceed, and che gquettion cannot cally be 
reſolved without Algebra. 

Now from this ſuppoſition, that afterthe prepa- 
rative work of the rwle of Falſe is finiſht,the errors 
will be in ſuch'proportion as aforeſaid, I ſhall make 
ic maniteit that the Rule of Falſe will diſc@ver the 
1umber ſought. 

V. inthe Rule of two falſe Poſitions there are 3 
caſes, viz, the errors arc cither both exceſſes and 
noted wilh T, or elfe both detets and noted with 
—, or |afily ane of the crrcrs is noted with Tt, and 
the other with —, 

In the twe firft caſes the Ruleis this, Multiply 
the Poſitions or feigned numbers by the alter er- 
rors, viz. the ftitt Potition by the ſecond error, 


the 
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the ſecond Pofition by rhe firſt error, and referve 
thoſe produdts ; then dividing the difference of the 
Gid produdss by the difference of the faid errors, 
the quotient ſhall be the number ſought by the que- 
tion. 

The demonſtration of the faid Rule here follow- 
cth. 


Caſe 1. When the errors are beth exceſſes and ns- 
ted with +. 


Srppoſitions, 


. 1, Letſome number unknown and ſought? A 
by the rule of Falſe be repreſented by.... C 

2, Let the firſt Polition (or feigned num- Z, 
ber) be ....- 

3- And the ſecond feigned number . :.. C 

4+ Suppoſe alſo that B is greater then C, and 
each of them greater then A; 

5- Moreover ſuppoſe the error of the firſt F 
Poſition to be ... . 

E And the error of the fecond Poſition { 
eo ” iS 

7. Sdppoſc alſo that this Analogy will be found 
in the ſaid numbers, viz. 


BA, C-A:;F.G 


8. The propofition to be demenſirated. 
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9 Foraſmuch 35by ſuppolitjoyin 79. 
B—A, C—-A::F., G 


10. Therefore by comparing the re&angle of the 
extreams to the rectangle of the means. 


GB—GA — FC—FA 
11. And by equal addition of FA.' 
FA. GB—GA =FC 
12. Again, foraſmuch as by ſuppoſition in 407 
B > C | 
13. And conſequently out of 4*, and 12%. 
B44 >» C4 
14. Therefore out of 9®. and 1 3%. 
| F > G 


15. Therefore 
FA > GA 


16. Therefore 


FA==GA > © 
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17. Therefore by equal ſubtraction of GB from 
the equation in 119. 


FA—GA = FC=GB 


18. Whercfore by dividing both parts of the laſt © | | 
equation by F=G,cqual quotients will ariſe,viz. | 


FC—GB 


Bas ons co 


FG 
which was'to be demonſtrated. 


Caſe = When the errors are both defefis,and noted 
with — | 


Suppoſitions. 


1, Let ſome number unknown and tage A 
by the r#le of Falſe be repreſented by . 

2. - the firſt poſition (or feigned num- 
ber) be s 

3s And the ſecond poſition, « ,. ++» 

4. Suppoſe alfo that Bis lefs then C, and each & 
them leſs then A. 

5. Morzeover, ſuppoſe the error of the tir(t ? F 
Poſition to be .. ..-. 

6. And the error of the ſecond Poſition .. G 

7; Suppoſe alſo that this Analogy will bc found 
In the aid numbersvviz. 


A=B. A=C::'F.G 
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) $. The Propoſition to be demonſtrated. 
FC—GB 


Ato—— 
Fi. 


Demon{ration. 
9. Foraſmuch as by ſuppoſition in 79. 
A—B » A—C d>1 F 5 G 


10, Therefore by comparing the reQangle of 
the means to the rectangle of the extreams- 


FA—FC = GA—GB 
11. Any by equal addition of FC 
FA—FC + GA—GB 
12. Again, foraſmuch as by ſuppoſition in 4*% 
B > C 
13. And conſequently out of 4®. and 12?. 
A—B > A—C 


14. Therefore out of 99, and 13*. 


F>G 
T5. Therefore 
FA> GA 


16, There- 


< 
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16. Thexcfore ; 


FA—GA4: > © 


17. Therefore by equal ſubtraQion of GArom 
the equation in 119. Z 


FA—GA — FC—GB 


18. Wherefore by dividing both parts of the laſt 
equation by F—G,cqual quotients will ariſe, viz, 


which was to be demonſtrattd. 


Caſe 11I. When one of the errors is an exceſs ( to 
wit , noted by | )and the other a defedt (noted 
by—) © 

In this third Caſe the Rule of F alſe is this, viz. , 

Multiply the Poſitions by the -21tern errors, to 

wit the' firſt Poſition by the ſecond error, alfo the 
ſecond Poſition by the firſt error, and reſerve thoſe 
produts then dividing the ſum of the ſaid pro- 
ducts by the ſum of the Fd errors, the quotient 
ſhall be the number ſought by the queſtion. 

The Demonſtration of this latter Rule here fol- 

loweth. 


; Swuppofitions. 


1.Let ſome numbes unknown and ſought 7&2 A 
the rule of Falſe be repreſented by 444. v 

2. Let the feſt Poſition be . ... 

| Zo And 
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. And the ſecond Poficion'. . : 55; . C 
4. Suppoſe alſo that B is greater than C,andalſo 
greater than A, and that C is leſs than A, 
5: Moreover , ſuppoſe the error of the firſt C. 
Poſition to be . .... 
6. And the error of the ſecond Poſition tobe. G 
7. Suppoſe alſo that this Analogy. will be found 
in the ſaid numbers, viz. 


BA, A=C ::F, v6 
8. The Propoſition to be demonſtrated. 
GB. + FC 


A Rxo——— 


FtTtG 


Demonſtration. 
9 Foraſmuch as by ſuppoſitionin 70: 
BA, A-C::F.G 


10. Therefore by comparing the reQangle of 
the means to the reQangle of the extreams. 


FA—FC = GB—GA 


11. And by equal addition of FC and GA to the 
laft cquation, this will ariſe. 


FA t GA=SGE * FC 


12, Wherefore by Giriding both parts of thelaſk 
Gg c quation 
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equation by F x G,cqual quatients will ariſe, vis. 
; GB + FC 


which was to be demonſtrated. 


The learned Herigonius (in cap. 13, Tom.24 of his 
Curſus Mathematicus ) hath delivered another way 
of reſolving the nie $atfh , namely by the two 
_ following rules, viz. 


When tbe figns of ls Errors are aalike. 


Rule 1. As the ſum of the errors is to the firſt cr- 
ror,ſois the diff-rence of the ſuppoſed numbers to 
a fourth propoxtional , "which being added to the 
firſt ſuppoſed number, when the {id firfi {uppoliti- 
' onis Jeſs than the ſecond , or ſubtracted trom it 
when it exceeds the ſecond ; the ſum or remainder 
will be the true number ſought. 


When the ſigns of the Errors are unlic 


Rale Ul. As the difference of the errors is to the 
firſt exxor;lo is the difference of the Suppoſed num- 
bers to a fourth\proportional , which bzing added 
to the firſt ſuppoſed number when the ſigns are — 
or ſubtracted from it when the ligns are + , the ſum 
or remainder will be the number ſought, 

Both which rales the ſaid Herigonius demonſira- 
teth geometrically by lines, upon a ſappoſition of 
the Analogyor proportionality beſore mentioned in 
the third Se&ion of this Chapter, and the ſame 
' may likewiſe be cafily demonſxated according to 
the FR method by letters. 

CHAP. 


Chap. > ON 


— = ———_—— A— 
_= 


CHAP. K. 


A Collettion of pleaſant and ſubtil Coef 
ons, toexerciſe all the f prin of Vulgar 
Arithmetich. To which alſo are added 
various prattical Queſtions about the 
menſuratzon of Superficeal Figures and 
Solids. | 


Fxanples of the Rule Veſt, 1. If a wedge of 
of Three mixly uſed Gold weighing 17% 1b, 
wuh other tuless of Troy weight be 
worth 679+ Ib, flerling, what is the value of 


175 grain of that-Gold ? Anſw. 2 pence. 


]. 15* (or 3* Jof;Z of 52 off == 555% 

| As © nk 34+ SE” 

Dueſt. 2, A man dying gave to his eldeſt Son + 
of + of his eſtate to his ſecond Son + of 5 of his eſtate 
and when they had counted their Portions, the dne 
had 491. more than the other; the remainder of the 
eltate was given to the wife and younget chil- 
dren, The queltion is, what was the portion of the 
eldeſt Son,alfo of the ſecond, and haw muchdid 
belong co the wife and younger children? 

Anſw. The eldeſt Sons portion 100/.the ſecont 
Sons portion 60F. and 4401. for che wife and youn- 
gerchildren, 

The frattions bring redevved , it will be manifeſt 
that the eldeſt Son had %, and the ſecond 55 alſo the 

| Gg 2 dife 


<< 
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difference of the ſaid frattions is Ty, then ſay, 


no S272, » © wb $.0. 
v4.2 1 ** 19 I 
L. 
The ſecond Sons portion . .. . «« 60 
The difference of their portions «.. . 40 
The eldeſt Sons portion ., .... 100 
_ 1 +29. EL 620 
S 4 I y © I 


Laflly,600 — 160 = 440 for the wife and young- 
er children. 


Breſt. 3. A young man received 66t1. which 
was + of % of his elder brothers portion, and 35 
times of his elder brothers portion was- 15 times 
of his fathers eſtate, the queſtion is, what was the 
fathers eſtate? Auſw. 560l. 
L , 66: :: 1, 200 

200 x3; = 700 
I+ . 700 :: I. $60 


Beſt 4. If A can finiſh a work in 20 dayes, and 
Bin3odayes ; in what time will the work be ti- | 
niſhed by A and B working together ?* Anſwer 12 
dayes. 

Firſt find what quantity of the work will be 
done by each workman in one and the ſame time ; 
then it will be , as the ſum of thoſe quantities is in 
proportion to the ſaid time, fo is x or the whole 
work to the time wherein ſuch work will be fini- 
ſhed by both workmen working together. 


dyes 


Queſtions. | 2477 


dayes. toork dayes work 
 30< (o.. 3:55 $0! $1 
add 1 


—— 


ſum 15 


Hence it appears that A and B working together 
20 dayes, will finiſh that work once, together with 
+ of the fame work; therefore ſay again by the 
Kule of Three, 


Chap. P02 


work qdayes work eadayes 
RT, EY ou 


Qucſt. 5: 
ZEreus ado leo, tubuli mibilumina bina, 
Oſque ctiam , dextriſic quoque planta pedir, 
Bmis dextro oculo, ternis lacas ifte diebus 
Impletur levo, ſedpede bu geminis, 
Ori ſufficiunt ſex h;:re. Die ſimul ergo, 
Duo ſpatio os, ocali, peſqne replerepalent ? 


The ſence is this. A brazen Lyon beiog placed 

in an artificial fount3in , conveycth water into a 
Ciſtern by two ſtreams iſſuing from his eyes, alſo 
by one from his mouth, and by another at the bot- 
tom of his right foot, Now the Pipes through 
which theſe ſircams pals, are of different capacities, 
in ſuch ſort, that by the right eye ſet open alone, 
the reſt of the ſireams being ſtopt , the Cilicrn will 
be filled in two dayes ( the length of a day being 
uppoſed to bz 12 hours; ) by the left eye alone in 
ehrce dayes ; by the foot alone in four dayes z and 
Gg 3 by 
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by the mouth alone in fix hours, The queſtion is, 
to find in. what time the Ciftern will be filled,if all 


thoſe ſtreams be ſet open at once # 
Anſwer, 7; day, 


dayes Ciſt. .dayes _ Ciſt. 
SE YT» [83 
LT ES 5 
SF. T2 {6 
add 1 


The ſum is 9% Ciſterns that will be filled in three 
dayes by all vhe four fireems running tegether : 
Then ſay by the rule of Three, 


Cit, Dayes Cift, day 
095 o Z nie 1 . F- 


D©mneſt. 6. A Ciſtern in a certain Conduit is ſup- 
plied with water by one pipe of ſuch bigneſs, that 
if the cock A at the end of the pipe be ſet open, the 
Ciſtern will be filled in 5 hour; morcover at the 
bottom of the Ciſtern two other cocks Band C are 
placed, whoſe capacities are ſuch, that by the Cock 
B ſet open alone (all the reſi being ſtopt_) the Ci- 
ſtern Eppoſed to be full) will be emptied in 1+ 
hour alſo by the cock C fetopen alone the Ci- 
ſtern will be emptied in 24 hour : now becauſe 
more water will be infuſed by the cock 4; than can 
be expelled by both the cocks. Band C in one and 
the ſame time ;- the queſtion is to find in what 
time the Ciſtern will be tilled if all the ſaid three 
cocks be ſet openat once ? Anſw. 177 hour. 

Aſter the manner of the fourth queſtion of this 
Chapter 
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Chapter , find how many times the Ciſtern will be 
emptied in one and the fame fpace of time , by the 
cocks B and C running together ; alſo how 'much 
of the Ciftern will be tilled by A inthe farrie time 3 
then will the difference ſhew how much of the Ci- 
ſtern is gained by the filling cock'in the ſaid tirne : 
Laſtly , as the Ciſterns or parts gained are ih pro- 
portion to the correſpondent time ; ſo is-the 
whole Ciltern, to the time wherein it will be gain- 
d-or filled, 


hou. cit, bow, cift. 


I, 27 "* 1+ . 2 DIJ)C A 
add 1 5 B 
ſum 155C(E)B&C| 


hom, ciſt, hou. 'S i3112how. 
HH 3 2834 3 3 Pg: 


1:5 gained by A} 


ciſt, boa. cit. . vow. 
180. | 333 23 254: 3 wth 


Dueſt.7, Suppoſe a Dog, a Wolf and 2 Eion, 
were to devour a Sheep , and that the Dog could 
eat up the ſnecp in an hour,the Wolf in 3 hour,and 
the Lionin 4 hour ; now if the Lion bepgin to cat 
z hour before the other two, and afterwards all 
three eat together,the queſtion is, in what time the 
ſhcep would be devoured ? Anſp, 52; hours 


hos. ſh. how. ſh. 
I. Gs 8 'J © 7 
Gg 4 Thus . 
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Thus it appears that £ of the ſheep would be <a: 
ten by the Lion , before the Dog and Wolf began 
rocat, 

IL, Proceed according to the fourth queſtion, fo 
will you tind the remaining + to be eaten by them 
all in;2 hour, which added to 5 gives 725 hour,in 
which time the ſheep would be devoured. 

Dueft,8. If 12031. be to be diſtributed amongſt 
three perſons A,B,C, in ſuch fort, that as often as 
A takes 5, Bſhall take 4, and as often as B takes 
3, C ſhall take 23 what ſhall be the (hare of 
each ? | 

Anſw. A 51+. B41521.C275541. 


Find three Numbers which may expreſs the pro- 
portions of their ſhares,by the Rule of Three, or(to 
avcil fractions) thus, 


E cco'vee.. þ . 

Z 940%. ++ 2 | 

15 - 12 , 8 

> i. 4 : 

thus found 

$ Xx 3 = 15 

3X5 <6 12 

4:x:2 = $ 
y_m_ ' QI5 . Fr? 
35 - 120; :: <12 . 4132 

8 . 2755+ 


| Deeft, 9. A Governour of a certain Garriſon, 
being deſirous to know how-much money the Port 
or paſſage of the Garriſon did amount unto in 
Ccrs 
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certalti moneths, made choice of a loyal fervant, 
giving him order to” receive of every coachman 
paſſing with a coach 4d.. of every horſman 2 d. 
and of every footman 3 4. . Now at the years end, 
the ſervant making his accompt to the Governour, 
giveth him 941. 15s. 10d. and lets him know that 
as often as 5 paſſed with coaches, 9 paſſed on horf- 
back ; and as often as 6 paſſed on horſehack,to paſ- 
ſed on foot ; the queſtion is how many evaches , 
horſemen, and footmen paſſed? Anſwer, 2500 . 
coaches, 4 500 horſmen, 7500 footmen. | 

Find three proportional numbers after the man- 
ner of the 8 queſtien, which will be 5,9, 15, then 
proceed as followeth, 


d, 
5 Coaches .. 20 
9 Horſemen 18 


15 Foormen © 7% 


' 5 . 2500 
It 455.22750::4 9 » 4500 
15 « 7500 


Leſt. 10. A Fator would exchange 780l.fler- 
ling tor double Ducats, Dollars,and FrenchCrowns, 
the Dacats at 7s. 6d. the piece, the Dollars at 4s. * 
44, and the French Crowns at 65. the piece, to be 
in ſuch proportion, that 5 of the number of Ducats 
may bejequal to +of the number of Dollars, 
and + of the Dollars equal co 5; of the 
Crowns, thequeſtion is, how many picces of cach 
coin he ſhall receive for his 780 pounds. _' . - 

Anſw. 600 Ducats,900 Dollars, 1200 Crowne. 

Find tlfee proportional Numbers ( after the 
man- 
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= *. IT; 
LA — _—_ 
— "= 
#:a-\$:4; 8 


. OP" 

Thus it appears that fix times the number ofDy- 
cats muſt be equal to four times the number of 
Dollars , alſo equal onto three times the number 
of Crowns. Then make choiceof three numbers to 
anſwer thoſe proportions, ſuch are theſe, 2, 3, 4, 
(for 6 x 24 x3 =3 x 4 with which numbers 
proceed as followeth, 


2 ducats.. ,+ 
3 dollars . 5+ 
4 crowns .. I; l. L. 


I. 7 4 + 225 
lay if .. . 2%; 590 :; <5 . 195 
PL. 17 + 360 
I. ducat ' A 
z 225 » 600 dacats. 


"BE 24 ay. 
doll. 
1:-, I 3: 195-., 900 dillarne 
. crows 
TIE _— >. 360 » I200 Crown, 


Breſt. 11. Twenty Knights, 30 Merchants, 24 
Lawyers and 24 Citizens, ſpent at a dinner 64 
pound, which was divided amongſt them in fuch 
manner, that 4 Knights paid as much as 5 Mer- 
chants, 10 Merchants as much as 16 LaWycrs3 and 

| | 8 Law* 


oi 
: 
-& 
\ 
4 
| 
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$ Lawyers as muchas 12 Citizens; the queſtion 
is, to know the ſum of money paid by al} the 
Knights, alſo by the Merchants, Lawyers and Ci- 
tizens. 

Anfwgr, The 2c Knights paid 20 pounds, the 30 
Merchants 24 pouvds, the 24 Lawyers 12 pounds, 
and the 24 Citizens 8 pounds. | 

Find ſour numbers to expreſs the proportions of 
their- payments, by the Rule of Three, or (to avoid 
fraQions)in manner following, ſo will the propor- 
tionaF numbers be 4, 5,8,12, viz. 4 Knights paid as 
much as 5 Merchants,or 18 Lawyers,or 12 Citizens. 


Wo ne 


320.400. 640 . 960 
$$. $- $22 » 


thus found, | 
10 x $=320 
8 x 5=400 


4 X 
1O-X 
3 > 
F X 


Then preſuppoſing that a Knight is to pay 4 9. 
proceed as followet'), vis. 


20 Knights 
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20" Knig bits ... 4. 
3o Merchants ;c.4+ 
24 Lawyers -.. 25 
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24 Citizens . 17 oy 
DJ,  —— + . 20 

. . 4. 45 + 24 

fay, it 125 . 64 7; 12.12 

1; o 8 
64 


Oueſt. 12, A certain man with his wife did u- 
ſually drink out a veſſel of Beer inz2 dayes, and 
the husband found by often experience , that his 
wife being abſent, he drank it out in 20 dayes 3 the 
queſtion is , in how many dayes the wife alone 
could drink it out ? Anſwer 30 dayes, 

Note, itis to be ſuppoſed that the husband in 
12 of the 20 dayes wherein he drank alone., did 
drink as much as in the 12 dayes whercin he' drank 
with his. wife 3 hence it followeth , that in the re- 
maining 8 of the ſaid 2o dayes, he drank as much as 
his wife did in 12 dayes. Therefore by the Kale of 
Three (ay, If 8 give 12, what 20? Anſw.30. view 
the following form of the work. 

From 20 
Subtratt 12 


Oi ——— —— 


a 9 1 :: 20 - $0 


Deſt, 13, If a houſe be to be buile by three 
Carpenters, A,B, C, working in ſuch fort, that 
A, alone will finiſh it in 30 dayes Bin 40 yn 

0 an 


/ 
j 
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and A, B, C, togetherin 15 dayes', in what;time / 
.. could Calone build the houſe? :Anſw. 120/ daycs- Fab 
' +1, After the manner of -the fourth queſtion,tind / 
in- what time A'ayd B working together will finiſh 
the houſe z Anſw. 17; dayes. 


dayes work dayes work 


" AE To TE NOR 
L add I 
ſum. 1+ 


work dayes _ dayer. 
> » -23@ \£2 | 373 


II. Suppofing the work of A and B to be per- 
formed by one perſon, as D,the houſe will be built 
by D in 195 dayes, but by 'D and C together in 
15 dayes z Then hind ( according to the 12th, que-- 
(tion) in what time C will build the ſame; _Anſw. 
120 dayer. 


From _ 17: 
Subftrai 15 


Then if 2: ., 15 7: 17; . 120 


The proof may be wrought according to the 
fourth or fifth queſtions, 

Dxeſt .14. Two Travellers Aand B perform a 
journey to one and the ſame place in this manner, 
viz, A travels 14 miles every day, and had travel 
led 8 dayes before B. began 3 upon the ninth day 


B ſets forward, and travels 22 miles every day 3 
_ 
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the queſtion is, to find'in what time B (hall over- 
take A? Anſw.at theend of 14. days 

I. Find how many miles A had travelled before 
B ſet forward? Anſw. 112 miles; 'For 


day miles dayes miles 
8 ds 29S |: iv: id12 


IH. Find how many miſts B gains of A in a day; 
Anſw. oy miles; z For 


22—14 = 8 


miles day miles aayes 


IL WS i. 8.55 458: is 34 


Dueft. 15. There is an Iſland whichis 36 miles 
" in compaſs. Now ifat the ſame time, and from 
the fame place, two footmen A and B fect forward 
to travel round about the ſaid Iſland, and follow 
one another in ſuch manner that A travelleth eve- 
xy day 9 miles, and B 7 miles 3 the queſtion is to 
find in what ſpace of time they will again meet, al- 
ſo how many miles, and how many times about.the 
Iſland each footman will then have travelled ? 
Anſwer, They will meet at the end of 18 days 
from their firſt parting ; and then A will, have tra- 
velled 162 miles (or 4+ times the compals of the 
Iſland) and B will have travelled 126 miles ( or 
Eimes the compaſs of the Iſland. ) 


j| Chap. X | Queſtiine, 437 


miles 
From. ..9 ry 
Subtratt 7 


day miles dayes 
SS + 3 4 a © 

mult, 18 | mult. 18, 

. iby. 9 Hr 44 


36) 162 (43 | 36) 126 (3% 
P 


Breſt. 16. Two footmen A and B depart at the 
ſime time from Loxydox towards Tork,, travelling 
at this rate, viz. A gocth 8 miles every day, B go-. 
eth 1 mile the firſt day, 2 miles the ſecond day, 3 
miles the third day, * and inthat progreſſionhe go- 
eth forward, 'travelling in every following day 
one mile more than in the preceding day 3 the gue- 
{tion is to know in how many dayes B will Over- 
take A ? 

Anſwer, 15 dayes. 

To reſolve this "nd ſuch like cn , double 
8 (the number of miles which A travelleth daily) 
which make 16, from which ſubtract 1, the xe 
mainder is 15 the number of dayes fought. 

Leſt. 17, If Exerter be diſtant trom Loxdox 
140 miles, and that at the fame time one footman 
A departed from Loudon towards Exceter, trevel- 
ling every day 8 miles ,. and another E from Ex- 
ceter towards London, travelling every day 6 miles 
the queſtion is in how many dayes they will meet 
one another , and how many miles cach footman 
will have then travelled ? 


hy, 


Anſwer, 
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Anſwer, They will meet at the end of 10 dayes, 
and then A will have travelled 80 miles, and B 6o -. 
miles. 
8 miles travelled daily by A. 


add 6 tiles travelled daily by B. 


ſum 14 miles which A and B together 4 
did travel daily... '- 


m. da. miles da. | 

14 +1 :: 140 , 10 in which time A and 
B will meet each other. , 

10 x & = 80 miles travelled by A. 

10 x 6= 60 miles travelled by B, 


#eft.18. A certain ſootman A departcth from 
London towards, Lizcoln, and at.the ſame time ano- 
ther footman B departcth from Lincolz towards 
London; alſo A travelleth every day 25 miles more 
then B. Now ſuppoſing thoſe two Cities to be 100 
miles diſtant one from theother, and that thoſe 
twofootmen do meet one another at the end of 8 
dayes after the beginning of their journeys 3 the 
queſjion is, how many miles cach will have then - 
travelled, as alſo how many miles each travelled 
daily ? 

Anſwer, A 60 miles, B 40-miles. Allo A tra- 
yelled 75 miles eyery day, and B 5 miles. 


day miles dayes miles 
I - + #8. 753. © {+1 20 


Hence it appears that at the time of their mect- 
ing A had travelicd 20 miles more than B , which 
; 20 


es 
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20 miles being ſubtrated from 100 miles leave $0 


& miles, whereof the half is 40 miles which B had ' 


travelled, therefore A had travelled 6o miles, 
| Now to find how many tmiles cach travelled dai- 


3 ly, ſay. 


dayes miles day miles 
ST WES . 3 
miles 


Thereſored 8 Frravelled$7* Caily. 


» 


Dreſt.19. There is an Iſland which is 134 miles 
in compaſs 3 now at the ſame time, and trom the 
ſame place, two footmen A and B begin a journey 
round about the ſaid Iſland , but they travel to- 
wards contrary parts, at this rate, vis. A travel- 
leth 12 miles in every 2 dayes, and B 17 miles in 
3 dayes - the queſtion is to find in what ſpace of 
time A and B will meet one another; and how ma- 
ny miles cach will then have travelled ?£ * 

Anſwer, They will meet at the cnd of 12 dayes 
and then A will have travelled 66 miles; and B 68 
miles, | 
After the manner ofthe fourth queſtion of this 
chapter the time ſought will be ſound 12 dayes- 


dayes miles dayes miles 
8. - 20 77/24 » 007 
add 17 


— dayes miles dayes 
333 « 3 <<134 +. 13 


Bh The 
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The miles travelled by each will be ſound in! this 
manner. F ter doy 
ayes miles dayes 
<# 11:: 12. 66 miles travelicd by 4. 
3 5 17 :: 12 . 68 miles travelled by B, 


Zueft.20,If a Clock hath two Indices(or hands) 
one of which . (to wit A _) is carryed twice round 
the whole circumference of the Dyal in one day ; 
and the other (B Jonce in 30dayes, and that both 
at once ſhewing the ſame point begin to be mo- 
ved ; the queſtion is, in what time they will be a- 
gain conjoyned ? 

Anfwer, +> day or 7; hours, 


day cireom. Hayes circum, 
HET EE 27. 
ubtrafl x 


39 


Hence it appears, that in 30 dayes A will have 
run through 60 circumferences,and B one circum- 
ference only in the ſame time ; therefore 4 gains 
of B F9 circumferences in 3o dayes therefore ſay. 


circum. dayes circum. day 
$9 - 30: 3.3. bo |. 55 


Deſt. 2 1, If 6 3b. of Sugar be equal in value to 
7Ib. of Raiſins; $1b.of Raifins to 2b, 'of Almonds; 
3b, of Almonds to 5 1b.of Currants ; 2/b.of Cur- 
rants to 18d, how many pence are the value of 315. 


of Sugar? Anſw, 219. 


6 
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E(68.="'7 R.YEtE 

S s KW 2 A - ; 

£43 A= 5 CYS 

=')2 C. = 18 d4.\V 

I(?24.=3 8.) 
- \ 180 )57d (21 


Dyeſt, 22. Tf; dozen pair of Gloves, be equal 
in value to 2 pieces of Ribbem; 3 picces of Rib- 
bon to7 dozen of points3z 6 dozen of points to 2 
yards of Flanders-lace 3 and 3 yards Þ# Patider er5- 
lace to 81 thillings;; how man dozen Pail” of 
Gloves maybe bought for'28 ſhillings? ' ©. 

Anſw, 2'doten pair of Gloves. airpive--+ $3 


: 10] 1 


EC 3'G:'z"'2'R: £ * 

E\3R— 7P.'2/ KO On 

S4 6 P. = 2» L. < $2268) 4536 (2 

2} 3 L = $1 $.'% | 

FL28S = 7G. oY 
4536 2268 


Bvwe(t. 23. Suppoſe a Graybound to be courling 
a Hare, in ſuch fort that the Hare takes five leaps 
for every four leaps of the Graybound , and that the 
Hare js one hundred ofher own leaps diftant from 
the Graybound;now if three ofthe Graybannds leaps 
be equal to four leaps of the Hares, the' queſtion is 
to know how many feaps the Greyhonnd muRt take 
before he obtain his prey ? 

Anſwer , 1200 leapr. | I 
Hh 2 I If 
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Appendix: 


LIf3.4 577-4 55 


Thus it appears, that 4 of the Graybounds leaps 
are equal to 55 of the Hares leaps ; and becauſe by 
the queſtion the Grayboxnd takes 4 leaps for every 5 
of the Hares, therefore the Graybound in every four 
of his leaps gains 4 of. one of the Heres leaps; 
therefore lay by the Rule of Three, 


"JL If +. 4:3: 100 4 1200 

Rn 4% There is a certain. room whoſe Batis is 
2 long ſquare, which js in circuit 50; fect, and the 
height of the. walls orfides. of the xoom is 85 feet; 
all which walls of the ,room, cxcepta ſpace taken 
outfara windowin the form of a long ſquare, 
whoſe height is tive feet, and breadth four fect, are 
to be furnithed with\, Hangings of ell-broad fluff at 
35. 44. the, yard,the queſtion is to know how much 
money the ſtuff will eoR? | 

Anſwer, 5l. 175. 65d. 


50% x 8: = 416+ ſquare feet, 
5 x 4 = 20 ſubtrad 


396; 
32 x 3 = 112 ſquarefeet in ont yard of fuff. 


feet d. feet d. 
Ifz15 . 40 <: 3965 . 14104 


Dneft. 25, There is a certain Walk which is a 
; long 


& 
>» 
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long ſquare, whoſe length is 40 yards, and breadth 
7 yards, to be paved with ſtones, each of'which be- 
ing in form of a long ſquare is 28 inches, in 
' length, and 24 inches in breadth: the queſtion is to 
know how many (uch ſtones will be rcquilite to 
pave the ſaid Walk ? 
Anſwer, 540. 
Inches Inches k: 
1440 * 252 = 362880 ſquare Inches. 
28 x 4 = 672 ſquare Inches. 
672 , 1; 362880 . 540 Stoner. 


+ Queſt, 26. Suppoſe 2 piece of Tapeſtry to be'53 
yards Engliſh in length,and 32 yards in breadth,the 
queſtion is, how many ſquare ells Flemiſh are con- 
tained in that piece of Tapeſtry, when the length of 
I ell Flemiſh is equal to + of a yard Engliſh? 

Anſwer, 377; (quare cells Flemiſh. 


57 F1 3; == nr 7" ſquare yards. M 


Then becauſe 52-of a ſquare yard is <qual to 1 ell 
{quare of Flemiſh meaſure (for 3 x + =752 ) ay, 


If 73.1 7 *244 » 3756 


Deſt. 27; A Workman hath performed a piece 
of Tiling bearing the form of a long ſquare, whoſe 
length is 273 feet, 7 inches 3. and breadth 21 feet 5 
inches; now when Tiles are fold at the rate of 
115. 10:d.for 1000 Tiles, and every {quare of tiling 
conlifting of 10 feet as well in length as in breadth 
doth take-up 1000 Tiles, what doth the ſaid piece 
of Tiling amount nnto ? | | | 

H 3 Anſwer 
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\ 


Auſwer, 341. 17 1,609%82%d. PAM 
T, ., 37373 * as vrig TY ſquare fee 
II.” 100 , 1424 3; ©5144 » $36455225 


®neft. 28. A Merchant would beſtow 2201. in 


Clovgs, Mace and Nutmegs, the Cloves being at lo 

5. the pound; the Mace at 11 #. the pound, and the lo 
Fees at 6r:the pound ; now he would have of 

each ſort an equal, quantity, the gaeſtion is how tl 

, many ues he may have of cach ſort ? q 

Anſwer, 200 lh, | . A 

«4,4 d 

f tl 

"Mc: ti 

TT f 

6G | h 


22 . 1 ;; 4400 .200 
The Proof. | | 


Ht. rp l, 
200 at 5 dmounts wito. « , , 50 
200 at 11 amountii units. ., , 110 
2300 at 6 amounts unto. . » 60 


230 


xeſt.2g.A FaQor is to receive a lum of money, 

and is offered Dollars at 45. 4d. which are worth 
but 45, 3d. or French Crowns at 6s, 1:6, which 
are 
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| are worth but 6. the queſtion is by which coin he 
ſhall ſaſtain the leaft loſs ? 
Anſwer, the Dolkrs. 


/ 


" BL - d. " 
8 55 IE. 


That is, in recefying the Dollars every 6s. 1+ 4. 
loſeth 1524. but in receivingthe Crowns 65.14. 
loſeth 154. which is a greater loſs than 1524. 

Dueft. 30. A Butcher agrees with a Grafier, for 
the feeding of 20 Oxen, during the ſpace of 12 ec- 
qual moneths, but-at 2 moneths end , the Butcher 
adds 5 Oxen morc, and 6+ moneths after that, he 
added 10 Oxen more, and then it is agreed between 
them, that the Grafier ſhall feed them all , fo long 
time as will be equivalent to the keeping of the 
firſt twenty during z2 monethsz the queſtion is 
how long time he ſhall feed them all, after the put- 
ting in of the laſt 10? 

Anſwer, 1 moneth. 

Conſider, that as he receives more Oxen to feed 
he ought to keep them all the leſs time 3 therefore 
work as the queſtion imports by the Rule of Three 
inverſe. 

mon, _Oxen. 
7 _ 20 

Oxen 2 5 - moi, Oxen 


If 20 nu. 4. WM 
65 10 


If 25 TY , . 1+ "Y: 35 (1 mon. 
Hh 4 Queſt. 
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Exarples of Ducſt.ga, Two Merchants,viz.A 
whe Aule *f and B,haveentred CompanyzA puts 

clowſpip-. ingool. and at 4 moneths end takes | 
out a certain ſum, leaving the remainder to conti- 
nue $ moneths longer , B puts in 250/. and at five 
moneths end puts in three hundred pounds more, 

. and then his whole ſim continues ſeven moneths 
longer. . Now at the making of their Accompt A 
findeth that he hath gained 106+ pounds, and B 
gained 13357 pounds; the queſtion is to know how 
much A took out of the hank at 4 moneths end ? 

Anſwer, 2498, 4 


250 x.5 = 1250 
84d 300 | | 


$50 x7= 3850 


5100 
133% . 5100 :: 106+ , 4080 
| 500 *x 4 = 2000 (ſubtraF 


$ )2080 (260 
Laftly, 500—260 x 240 taken ont by A. 


The Proof. 


l. Mon. 
© 500 XxX. 4 = 2000 
Subtrai 240 


— 


260 x $= 2080 


Roemer 


=  4ovfo 


Bneſt. 


bl 
"* 
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_ neſt. 32. Five Merchants,viz. A,B,C,D,and E 
have gained 2025t. which they divide in ſuch ſort 
that = of the ſhare of 4 is cqual f(everally to + of 


3 


- the ſhare of B,* of C,+ of D,+ of E. The queſtion is, 


S what was the ſhare of each Merchant ? 


Anſwer, A 1621.B 3241.C 4051.D 4861-E 6481. 
Divide a number at pleaſure into ſuch parts 
which may be in fuch proportion as the ſhares xe- 
quired, and proceed according to. the ſubſequent 


operation. 
A 2 
B 4 
C'5 | 
Ds I. 
E 8 2 (162 for A,whereof' * $1 
— (324 for B, wheredf * us 81 
If25 . 2025 :: 5 (405 for C, whereof * is 81 


6 (485 for D, whereof * is 85 
8 (648 for E,whberesf © is $1 


2025 » 


Queſt. 33. Two merchants A and Bare incom- 
pany, the ſum of their ſtocks is 300t. the money of 
Ac<ontinuing in company 9 moneths, the money of 
B 1I moneths, they gain 200/.which they divide c- 
qually , the queſtion is to know how much each 
Merchant did put in ? 

Anſwer, A 165l. B 135l. 

Divide 300 into two ſuch parts which may be in 
proportion as 17 to9, ſo will the greater part be 
the fiock of A, and the Icfler the fiock of B, which 
ſtocks being multiplied by their reſpeRive times, 
the products will be <qual. 

II 
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| It je 
9 I1 . 165 for A 


20 , ZOQ <2 


9, 135 forB 


®neft. 34s Two Merchants, viz. A and Bare in 
company, A did putin 325t.more then B, and the 
ſtock of A continued in company 7+ moneths ; B 
put in a certain ſum which is unknown,and jtcon- 
tinued in company 10+ moneths : after a certain 
time they divide the gain equally 3 the queſtion is, 
what cach Merchant did put in ? 

Anſwer, B 750l. and 4 10s. 

Divide the produ& of the difference of their 
ftocks multiplied by the timeof A , by the diffe- 
rence of their times, fo will the quotient be the 
ſtock of B,which addedto 3251.gives the ſtock of 

325 X 7, = 2437; 
34) 24373 (7$oltackefB 
add 325 


1075 ftock of A 


Dueft.35. A Goldſmith hath ſom 
Examples of Goldof 24Carcas,others of 2 2 Ca- 
- m_-_ wn re&s,and another ſort of 18 Cares 
the Fnencſ, of fines he would ſo mix theſe together 
gold and ſi/- that the maſs mixed might be Golb. 
wer is eftime and that the whole mixture might 
tedyv-P. III hear 20 Cares fine. How much of 


cach ſort muſt he take ? 


Ib. 
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Ih. 


2 of 24. Caredds, 
Anſwer, x of 2:2 Caredly, 


36 of 18 Careftr. 
24 3 : | 2 
20<2322 A * 
18 4*2 | 6 


2 12 
10 | 60 2: C2. 12 
6 , 36 


Note; ſome may think that queſtions of 41- 
ligation axe capable anly of ſo many ſeveral an- 
ſwers as there arc different wayes to conne& the 
mean #ate or price with the extream rates or prices; 
yet it is moſt eextain, that any ordinary queftion- of 
Alligation, where three or more things are pro- 
pounded to be mixt in ſuch manner as that rule re- 
quires, is capable of intinite anſwers if fraftions be 
admitted, and ſometimes of many anſwers in whole 
numbers, whickare notdiſcoverable by the common 
rule of Alligation: ſoalbeit to the laſt mentioned 
queſtion, the ſaid rute of Alligation can find but one 
anſwer only, which is before given 3 yet there are 
eight other anſwers in whole numbers , which are 
theſe that follow ( the invention whereof I have 
ſhewn in the 19th.Qaeſtian of the thirteenth chap- 
ter of my ſecond Book of t'te Elements of Algebra.) 


k 


of 
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Of 24 Cares | 18 | 16 | 14 | 10 
Of 22. Carefis | 3 |. 6 | 4 I5 
Of 18 Caredis | 39 | 38 | 37 | 35 

Of 24 Cares | g| 6| 4| 2 
Of 22 Careds | 18 | 21 | 24 | 27 

Of 18 Caredis | 34 | 33 | 32 | 31 


See chapB. of u#h. 36. An Apothecary hath ſe- 
this Arpendix. Veral Simples,vis. A hot in 3.B hot 
_ in2*.Ctemperate,D cold in 2®. and * 

E. cold in 4*.Now he deſires to make a Medicine of 
thoſe Simples, in ſuch fort that the temper thereof 
3n refpe& of quality may be'in 1 of heat, and the 
quantity 8: Drams, the Demand is what quanti- 
ty of each Simple he muſt take ? | 

Anſwer,4* Drams of A,;Dram of B,1< Dram of 
C, i Dram of D, and x Dram of E, 

Tadices Drams 


(8: 1,3,5[9| A 
7 1 [1] B, 
WD) *.15:} C; 
3 2 | 2 | D. 

2 ſ2| 


| 
| 
" RN” [ 2 
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Queſtzons: For 
et. 37. 'A Merchant buyeth2 ©! * 

a = Lbapermny of blacks and "_ .p 
of whites for 687. 25. after the rate FA: Peſts 
of 21s. the yard fox the blacks, and _; : 
128 « the yard for the white, andhe takethi fo much 
of each ſort,that £ of the number of-yards of che 
black, are cqual to 7 of the white 3 the demand is - 
how many.yards he bought of cach ſort ? 

Anſwer,42 yards of black;and 40 yards of white. 

Lueft.38 A certain perſon 'A payeth unto the 
uſe of B for ever 2500l. in preſent money, upon 
' this condition, that B ſhall pay unto A an Annuity 
or yearly rent- to be continued 4oar years, the c- 
quality of their agreement'being thus grotnded, 
viz. the ſaid 2500. is ſuppoſed to be put forth ar 
intereſt for a year (to commence from the time of 
their agreement) at the rate of 8 per centum,per au- 
#um, i Then from the fumof that principal 'and in- * 
tereſt (arifing due at the years end) the firſt pay- 
ment of the Annuity being ſubtracted, the remain- 
der is likewiſe ſuppoſed to be put forth at the ſame 
rate of intereſt for the ſecond year; then from 
the compoſed of this principal and. intereſt  ( due 
at the ſecond years end) the ſecond payment of 
the Annuity being ſubtraced,the remaindey'is lke- 
wiſe ſuppoſed to be put forth: at | the ſame rate of 
intereſt for the third year ; then from this princi- 
pal and intereſt the third payment of the Annuity 
:being ſubrraed, the remainder is in like: manner 
ſuppoſed to be put forth at- the ſame rate of 'in- 
tercſi for the Fourth year : laſily from *this prin- | 
cipal and intereſt the fourth and laſt payment of 
the Annuity being ſubtracted there mult be'ndthing 
left: the queſtion is , what fir of moncy Ger 
1 | yearly 


<; 
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yearly paid to | fatisfie - thoſe - conditions ? © 
| re "Xe orgy as will be manifcti by 'the 


L. - 160... 108.;: 2500 . 2700 
Subtraltobe firft payment 0 75414411 


II. : 100 . 108 319457324 , 210014225 
Subtreii the ſecond payment | nm REITY 


— 


134677455 

HI. 100 . 108 :: 134677557 » 14537553 
Subtral the third payment TSGTEELL 
' © 698774; 
IV. 100 . 108 :: 69875: 2 ,* 7$4r7 50 
Suhtrad the laft payment .... 7541780: 


OOO 


2 
2 
Z 
2 


Queſt, 39. 
Mule, Afineque duos import —_ ores 
Impletos $40 z ſegnentque ws Hſellam 
Paudere defeſſem veſtigia figere tarde; 
Myls rogat ; quid chars panens entire gennſque? 
Unam 0x ure txo menſuram fi mibi 
Duplum oneris tuxc.ipſs feram ; h ſed vibitraden 
Unam menſuran, fient equelie utrique | 
Ponders ; menſuras dic Goonvever iftas ? 


The ſence is this Mule and an Aſ+-carvicd twp 
unequal quantities of Wine, cach confilting of a 


certain 


P v% wp. ag us * 
<5 $0 or 
K -v x48 
- % 
"WS - wk 
: W Pay. 


W.- . ___ 
"45 BS . 
2» Wow 
186- 4 MT. Y 
IF Eve Py 
! Wc 


| Queſtions.  go3 
certain number of meaſures, in ſuch ſort, that if rhe 
Aſs inparted one of her meaſures to the Mule, then 
the Mxles number of meaſures ſo increaſed would 
be the double of thoſe which the 45 - bad remain- 
ing 3 but if the Male gave one mcaſurefo._ the Aſs, 
then the Aſſes meaſures with that increaſe would 
be equal to the Mules remaining meaſures. The 
queſtion is, how many meaſures each carried ? 
Anſwer, the Myle 7 and the Aſs 5. 


Queli. 49. | 

y, ferrumſtaunum miſcens, aurique metallum, 
Sexaginte minas penſanim nge caronam, 

Es aurumque duos ſimul efficimnto trientes. 
Teruos quadrantes ftanno mixtumimpleat aurum. | 
Alt totidem quintas auri vis addita ferro. | 
Ergo age dic fulvi quantum tiþi conjicis auri 
Miſiendum : dic quantum eris flanuique reguiras: 
Die quoque ſufficiant duri quot pondera ferri: 


Preſcriptam ut valeas rite efformare coroname. 


The ſenſe is.this, Suppoſe a Crown that ſhall 
weigh 60l. is to bg made of Gold, Braſs, Isxon, and 
Tin, mixed together in ſuch proportion, that. the 
weight of the Gold and of the Braſs together, 'may 
" be 40. the joynt weight of the, Gold and of the 
Tin 451h.and the joynt weight of (the Gold and of 
the Iron,z61b.. The queſtion is how much of eyery 
one of thoſe four metals mult be taken ++; 
| [ 


302 of Gold. 
9; of Braſc. 
Anſwer, \ $2 of Iron. 
14% of Tin, 
Leeft, 
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- xeſt. 41. One being demanded what was che 
preſent-hour of the day, anſwered, that the time 
then paſt from noon was equal to + of + of the time 
remaining until midnight. The queſtion is, what a 
clock it was?Cluppoſing the timeberween noon and 
midnight to be divided into twelve equal parts or 
hours. ) ; 

Anſwer, 3* hour after noo, 

2reft. 42. A FaQor delivers 6 French Crowns 
and 2 Dollars for 45 ſhillings fierling alſo at a- 
nother time he delivers 9 French Crowns and 5 
Dollars (at the ſame rate with the former) for 76 
ſhillings. The queſtion is to know the value of a 
French Crown, alſo of a Dollar? 

Anſwer, A Crown was valued at G6 s. 14d. and a 
Dollar at 4s. 34. tots 

Deſt, 43. Acertain Uſurer received 36 Dellars 
for the ſimple intereſt of 186]. lent for a certain 
time unknown ; alſo he received 9o Dollars for the 
gain of 36ol. at the ſame rate of intereſt for a cer- 
taintime unknown ; now the ſum of the moneths 
wherein both the ſaid numbers of Dollars were 
gained was twenty moneths. The quettion is ro 
know in what time as well the 36 Dollars as the 90 
Dollars were gained ? 

Anſwer, The 36 Dollars were gained in 87* 
moneths, and the go Dollars in 117+ moneths, as 
may be proved by the Dowble Kule of Three. 

Which anſwer may be diſcovered by the follow- 
ing Canon found out by the Algebraick art. 

Multiply the Dollars firſt gained,the latter Prin- 
cipal, and the given time,according to the 1ule of 
continual Multiplication, for a d ividend 3 then mul- 
tiply the firſt principal by the Dollars laſt _ a” $. 

alſo 


i , 
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alſo multiply the latter Prindipal-by che, Dalles 
firfi gained, and reſerve the, fam. of. theſe. two lat 
produdts for a Diviſor  laſtly,divide the Dividend 
firſt found by the faid 'Diviſpr, fo ſhall the queti- 
ent be the time whergin the px gumbes of Daljars 
was gained, which ſubtracted from the time, giyen 
in the queſtion diſcovers the-time wherein thy Jat- 
ter number of Dollars was gained, Ip 


36 x 360 R 20 = 259200 


—=$;* 


186 * go, + 300 x 36,-= 29700 


And conſcquently. ,; ++. +... 20 — $4017} 
. If 3481 Souldicrsare to. Exanphusf the 
be + in - ou batte), how ma- _ ron of 
ny are tobe ſct jo-rankoxig File? 
Anſw. 59 Con the fagre root of 3481 is 59) 
© eſt. 45.11 4050 Souldiers are to be ſet in bat- 
tel ina figure., which beaxeth.the form of: a, long 
ſquare in fuck manger, that, the gumber iv File tpay 
be to.the number in Rank as 2.to 2.3 how. many 
Sans arg to,be placed: in-rank. and; how. many 
in File ? | deny 
Aiſwer.go in rank by 45 in File (faundi by. this 
Canos, / neral Lute WS, 03} .7$ nn) Je 
As = — term of the. gropottian, giten 1s 
to the leſſer,ſo is the number of men to be placed 
in battel to a fouxth. pxopoxtiogal , whoſe ſquare 
root is the lefſer number ſgught,, (whether it be for 
the rank or File; )alſo as the leſſer term of the given 
propaztion, is to SPIN ſo is the number of 


men to be ſt in battel to a fourth proportional , 
li whoſe 


+2 


V £Q b- ba "42 2 us 
(| ME IN 


ko 
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whoſe ſquare root ' is the, greater number ſought 
chemo rare "6 


12 J's © 2/34 a9go 2 2025 
WH. fyq - 2025 = * 45 ( men is File 

Wm. 4q'r ' 2 4050 .' S100 
Iv.: [/q : $100 = : 90 ( men in Rank, 


The prof. - 


45 ERIN 
Alſo 45 - 5+ 0.2 


Ox wheri one of the numbers ſought (C whether 
it be for the rank or File Jjs is Guns, the other may 


be Uiborered by Diviſun, viz 


45 ) 4050 (0) 
[ae # 4050 '(45 


Dug, 46. Suppols the wall of a Gairiferi to 
be it height 21 feet , and the breadth of che Moat 
farrounding the ſaid wall to be 28 feet 3 the que- 
fifon is, what length" muſt a ſcaling ladder have to 
reach from the outermoſt fide of the Moat to the 
top of the Wall ? 

Anſwer, 35. (to wit, the ſquarc root of the ſum 
lng of2r and 28.) 


21 X 21 2 441 
28 x 28 = 784 


'oq 1225 35 
| Aueſt. 
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veſt. 47. If 100). being put forth for intereſt 
at a cerfain rate, will at the cnd of two years be 
augmented unto It25221, (compound intereſt, or 
intergſt upon intereſt being computed) what prin- 
cipal and intereſt will be due at the firſt years end ? 
Anſwer,x06l. (compoſed of 100). principaland 
61. intereſt) which 106 is a mean Geometrically 
proportional between Too and 112.36 ( and may 
be found by the eighteenth rule of the fifth Chapter 
of this Appendix. ) | 


IO0O x 112.36 = 11236 (106 


Dueſt, 48. If 100/, being put forth for intereſt 
at a certain rate, will at the end of three ycars 
be avgmented unto 115.7625 1. (compound inte- 
reſt being computed) what principal and intereſt 
will be due at the firſt years end? 

Anſwer, 1051. (compoſed of 100 1. Principal, 
and 51. intereſt ) which 105 is the firſt of two 
mean proportional nuthbers between 100'and-T15, 
9625 1. (See the nineteenth rule of the fifth Chap- 
ter of this Appendix.) 'F” 


Various Prattical Queſtions to exerciſe Decimal 
Arithmetick , in the menſuration' of | Ste 
perficial Figures and Solids. 


Dueft. 49. If the fide of a ſquare See the ſeron 


Superficiesbe 3 feer,what'is the area Hin of - the 
or content of that Superficies? Or if yn" 


(which is the ſame thing) how many ok. 
ſquares,  cach'of which is a foot 
ſquare, are contained in that Superficies? * 

, Ii a Anſwer, 


os 
Anſwer,g (quare fect ,, which content is found 
out by multiplying the giyen ſide 3 by it elf , viz. 
3 multiplyed by 3 produceth 9g. 
_ In like manner, if the fide of a ſquare pavement 
of ſtone be 15.7 feet, the ſuperficial content of 
' that pavement will be 246.49 feet, that is 246 feet 
and an half very near, ( for 15-7 multiplied byic 
ſelf produceth 246.49,). 

_ Likewiſe,a ſquare picce of Wainſcot whoſe ſide 
is 3.24 yards, will be found to contain, 10.49 + 
yards, or 1O yards and an halfalmoſt; for, 3.24 
multiplizd by it ſelf, to wit, by 3.24 will produce 
20.04 gt 


1387, which being feduced (according to the (e- 
venth Tablet in Refe'g, chapter 7 6f the preceding 


x - 


multiplying che length by 4he breadth , viz. 8 


multiplyed by 5 produceth 40. .So if one of the 
lights of a glaſs window ſuppoſed to. be in the 
form of a long ſquare, hath for: its length 3.06 
feet; .ang breadth 1. 47 feet ,. the conteng at chat 


gla will:bc 44982 ſexe, or 4. fcerand an half 


almof},':(for 3.96 multiplied by 1,47 produceth 
-4:4983,) Es 

In like manner if there be a pics of Waſnſcot , 
Plaſtring,or any other -ſuperficies in the form of 
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a long {quate, which is in length 6. 325 yards and 
in breadth' 3.214 yards the ſuperticial content 
; will be found 20. 32 T yards, that is 20 yards, one 
- quarter of a yard, and ſomewhat, more, for, 
6.325 multiplied by 3-214 produceth 20.32 F. 
- Likewiſe a piece of Tiling in the form of 'a long 
 ſquire whoſe length is 18. 5 ſeet, and breadth 11.7 
"Feet will be found to contain 216. 45 ſquare feer, 
which will be reduced to'2.1645 ſquares' vt \'Tiling 
by allowing (according to cuſtom) 100 ſquare feer 
to one fquate of Tiling. | 

Alſo ifs picce of land in the form of a long 
ſquare be 48,75 perches inlength, and 36.25 in 
breadth, the arca or conterit in perches 'will be 
- found 1767.18 t, which 1767, perches being redu- 
ced will give 11 acres and 7 perches for the con- 
tent of that piece of ground. 

Dueſt; 51. If it be required to (et forth fn a 
Meadow one acre of graſs to ly in the faſhion of 
a long fquare, and that the leygth thereof he li- 
mited or agreed to be 20 perches, what muſt che 
breadth be? | | 

Anſber, 8 perches, which breadth is found out 
by dividing £60 ( the number of ſquare perches 
contairied iri an acre _) by the given length 20. If 
two acres were required, ther! 320 (rowir, twice 
160) muſt be divided by the given ſide, whether it 
be the length or breadth; fo'if7. 25 perches be 
preſcribed forthe breadth of two acres, the Fength 
mult be 44. 13 + perches. an - 

In like manner, if the breadth of a Board be 
1.32 foot, and it be demanded how far one ougl t 
to meaſure along the ſide thereof to have a ſuper- 
ficial foot, or a foot ſquare of that Board ; divide 

EE Þ 1 by 


< 
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I by the given breadth, fo you will find in the 
quotiens this decimal fraQion .757 f,which repre- 
cnts three quarters of a foot or nine inches and 
ſomewhat more , anJ ſo.much in length ought to 
be meaſured along the ſide of that Board to make 
a ſuperficial foot. Likewiſe if the breadth of a 
board be given in inches, then 144 (the number of . 
ſquare inches contained in a ſuperficial footy 
ſquare) being divided by the given breadth , the 
quotient will ſhew how many inches ought to be_ | 
meaſured along the fide of that board to make a 
ſuperticial foot 3 ſo the breadth of a board being 

inches, the length forward to makea ſuperhici- 
al foot will be found 16 inches. 

Deſt. 52, If the three ſides of a piece of land 
thar lyes-in the form of a triangle be 15 perches, 
T4 perches, and 13 perches, what is the area or 
number of ſquare perches contained in that trian- 
gle f 

Anſwer, 84 perches, or half an acre and four 
perches, which content is found out by this Rule 
VIZ. 

From half the ſum of the three ſides of any plane 
triangle ſubtzact cach of the three ſides feverally, 
and note the three remainders ; then multiply the 
{aid half ſam and thoſe three remainders one into 
the other (according to the rule of continual Mul- 
tiplication.; ) that done, extra the ſquare root 
of the laft product, fo ſhall ſuch ſquare root be 
the arca or content of the triangle, 
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Percher | 


echt | | C15. 
The 3 fides of a triangle ——3 
I 


The ſam of the 3 ſides 42 
| The-halfof that ſum — n— 4 
6 


. The 3 remainders found out by fub- | 
tracting each ſide fromithe half ſum-— 4 


The produd ariſing from the con-\ . . 
tinual mulciplication of the four laſt y 055 
numbers — 

The ſquare root of which produe is 


the content required , to wit, We. 
Anatber Example. 
Percbes. 

129 +5 

The 3 ſides of a triangle ——- 112, 6 

| $0.- 3 

The ſum of the 3 ſides . 333. + 4 
The halfof that ſum 161... 4 


The 3 remainders found by ſubtra- AL. « 


Ring each ſide from the half fum— 7r 


The produd arifing framC . « - *_a 
the continual multipligationg, 23353 ibs, * . 1096 
of the four laſt numbers — 
The ſquare root of that produ—qt3: «77 
Ii Wherefore 
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Wherefgre I conclude that the content of a 
plane triangle,whoſe three fides are 12045 perches 
. 112.6 pexches, and 90.3 perches, is 4832.7 t per- 
ches , "which reduced give 30 acres and 32-perches 
( the fraQtion of a perch being neglected.) 

Now foraſmuch as every irregular piece of 
ground may be divided into triangles, for a four- 
tided field will be divided into two triangles by - 
one imaginary fircight line leading overthwart 
from corner to corner called a Diagonal line 3 a 
five-fided.field into three triangles by two Dizge- 
nals, 'a fix-lided ground into four triangles. by 
three Diagonals, &c. the rule before given will be 
of excellent ufe to find out the Contents of large 
helds, eſpecially if the land be of a dear value, as 
alſo whtn any controverfic ariſeth by the reaſon of 
the different - admeaſurements of Surveyors of 
land ; for if the fides of thoſe triangles be meaſu- 
red in,thefield , and their lengths be agreed on, all 
Artifts to whom the reaſon of the rule before gi- 
venis known, will agree in one and the ſame con- 
rent.” But yet this way of ' meaſuring preſuppoſeth 
thatthere is no obſtacle, as Water, Wood, or 0- 
ther impedimen', to hinder the meaſuring of the 
fides<of- thoſe triangles into which the field is di- 
vided as aforeſaid. 
arſe. $3. If the diameter of a Circle be 28.25, 
what'is the circuraſerzence 2? | 

Anſwer, 88.749 t: for as 113 is in proportion 
to 355+ or as Iisto3.1415g, fois the diameter 
to the circymference:* Therefore multiplying al- 
wayes the diameter given by the (aid 3. 14159. the 
product (hall be.the circumference required. 

Dneft 54. If thie diameter of a Circlebe 28.25, 


what 
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whatis the ſuperficial content of that Circle? 
"Anfwer, 62679+.; foras 1 is in proportion 

to..7$539,lo is the ſquare of the diameter to the ſu- 
perticial content. Therefore multiplying alwaics 
the id decimal fraQtion .78539 by the ; ner of 
the given diameter ( which ſquare is the product of 
che multiplication of the diameter by it (elf) the 
product ſhall be the ſuperficial content required. | 

Dueft. 55. If the diameter of a Circle be 28.25. 
what is the {ide of a ſquare which. may be inſcri- . 
bed within the ſame Circle? | 

Anſwer, 19.975 T for the ſquare root of halfthe 
ſquare of the diameter, or the ſquare root of the 
doable of the ſquare of the ſemidiameter , ſhall be 
the {ide of the inſcribed ſquare ſought. Otherwiſe, 
as 1 is to0.707106,f0 is the diameter to the lide re- 
quired. Therefore if you multiply (alwayes ) the 
faid 707106, by the diameter given, the product 
will be rhe fide of the Toſcribed ſquare required. 

Deſt. 56. It the Circumference of a Circle be 
$8.75 what is the diameter ? | 

Anſwer, 28-249 for as 355 is 0113, oras Iis 
to /.31$309, lois che Circumference to the Diame- 
ter. Therefore if .318309 be multiplied alwayes 
by the given Circumference ,- the produGſhall be 
the diameter required. | | 

Queſt. 57. It the Circumference of a Circle be 
$0,7$, what is the ſuperficial content ' of that Cir- 
cle? | 


Anſwer, 626.801 t; foras1 isto ,079578.0 is 
the (quiare of the Circumference to the. ſuperficial 
content. Therefore if .079578 be alwayes multi- 
Plyed by the ſquare of the given circumference, the 
produdt ſhall be the ſuperficial content — * 

ueſt. 
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Left, 58. If the circumference of a Circle, be. 
$8. 75. what is the (ide of a ſquare that may be-in- 
ſcribed within the ſarme Circle ? | 

Anſwer, 19.975 t; foras 1isto.225078, fo is 
the circumference tothe fide required. Therefore 
if .225078 bealwayes multiplied by the circumfe- 
rence given, the produ@ will be the fide of the in- 
fcribed ſquare ſought. 

Deſt. 59. If the ſuperficial content of a Circle 
be 626.8, what is the diameter? 

Anſwer, 28.25 T; for as 1 is to 1.27324,lo is the 
eontent to the ſquare of the diameter. Therefore 
multiplying alwayes 1.27324 by the given con- 
tent, the ſquare root of that produd (hall be the 
diameter required. | 

Dxeft. 60. If the ſuperficial content of a Cirele 
be 626.8, what is the circumference ? 

Anſwer, $8.75 t, foras 1 is to 12.5664,fo is the 
content to the ſquare of the circumference. 
Therefore if 12+5664 be alwaics multiplied by the 
given content, the ſquare root of the produt (hall 
be the circumference required. 

Deſt, 61. If the ſuperficial content of a Cirole 
be 626.8, what is the (ide of a ſquare cqual to the 
ſame Circle ? 

Anſwer, 25.035 t, for the ſquare root of the gi- 
ven content is the fide of the ſquare required. 

Deſt, 62. If the fide of a Cube be 12 inches, 
how many cubical inches are contained in that 
Cube ? | 

Anſwer, 1728. What a Cube is may be well re- 
preſented by a Dye, which is a little cube it ſelf 

being a reqangular or ſquare ſolid, that hath an 
equal length, breadth and depth, and is come 
ende 
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hended under fix equal ſquares 3 now if the fide of 
one of thoſe equal ſquares {which is- alſo the fide 
of the Cube) be 12 inches, the ſuperficial content 
of that ſquare will be 144 ſquare inches ( for ac- 
cording to the preceding 49th.queſtion, 12 multi- 
plied by 12 produceth 144 ) which multiplied by the 
depth 12 inches, produceth 1728 cubical inches, 
and fuch is the folid content of that . Cube whoſe 
fide is 12 inches: fo that by one foot of timber or 
ftone in whatſoever kind of ſolid it be found, is 
underſtood a Cube, containing 1728 cubical or 
dyc-ſquarec inches, and conſequently halfa foot 
ſolid contains $64 cubick inches, and a quarter of 
a foot ſolid contains 432 cubick inches. 

In like manner, it the {ide of a Cube of ſtone be 
2.53 fcet , the ſolid content of that Cube will be 
found 16.194 | feet, for 253 being multiplied by 
it ſelf produceth 6.4009 ſuperficial feet, which 
produd being multiplicd by theſaid 2.53 will pro- 
duce 16.194 + ſolidf cet. 

Alſo if the fide of a Cube of ſtone or wood be 6 
inches, or .5 foot, the (olid content will be found 
216 cubick inches or .125 partsof a foot folid(for 
6 multiplycd cubically produceth 216, likewiſe. 
multiplycd cubically produceth .125z)) whence it 
may be infer*d,that $ little cubes of ſtone or wood, 
each of which is half a foot or 6 inches ſquare, are 
contained in a foot of ſtone or timber ; for 8 times 
216 produceth 1728 (being the number of cubick 
inches contained in a foot foljd) likewiſe 8 times 
.125 produccth 1 (to wit gone-entire foot (0- 
lid.) 

Queſt, 63. If the breadth of a ſquared piece of 
timber , ſuppoſed to be ſtrejght and rg - 

ot 
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both ends by two equal ſquares , be 1.55 foot, che 
depthalfo 1.55 foot, and the length 17.33 feet, 
how many cubick feet are contained in that piece 
of timber ? | 

Anſwer, 41.635 feet, that is,41 feet and an half, 
and about half a quarter of a' foot. Which ſolid 
content is found-uut by this rule, v/s. multiply the 
breadth 1.55 by the depth 1.55 the produR will be 
2:4025 ſuperficial feet, which is the content of the 
Baſe (that is, the Area of either of the two equal 
ſquares at the ends of the piecez) laſtly multiplying 
the ſaid Baſe 2.402 by the length 19.33 the pro- 

duc will be 41.635 +, which is the ſolid content 
required. 

in like manner ifthe breadth of a ſquared piece 
of timber, ſuppoſed to be ſireight and terminated 
at both ends by two <qual long ſquares ( which 
are called the Baſes-) be 2.34 feer, the depth 1.6t 
foot, and the length 17.58 feet , the ſolid content 
will be 66.23 t, feet; for (as before) multiplying 
the breadth by che depth, and that produ@ by the 
length , the laft product ſhall be the ſolid content 
required. * 

Queſt. 64. If the breadth, as alſo the depth of 2 
ſquared piece of timber having equal ſquare Baſes, 
be 1.55 foot, how far ought one to meaſure along 
the length of that piece of timber to make a foot 
ſolid? 

Anſwer, .416 parts of a foot, or 5 inches very 
near 3 which decimal is thus found, vis. Firſt tind 
the ſuperficial content of the Baſe, which will be 
2.4025 ( for 1.55 multiplied by 1.55 produceth 
2.5025;) - Then dividing 1 (to wit 1 ſolid foot) 
by the Baſe 2.4025 the quotient will 'be .416 + 


or 
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or 72+ parts of a foot , or five inches almoſh 
and fo far ought to be meaſured along the length of 
the piece to make a foot folid. - In like manner, if 
the breadth be 2.34 feet, and the depth 1.61 feet, 
the length forward along the piece to make one (o- 


lid foot will be found .265 parts of a faot, or thee 


inches and almoſt 5 part of an inch. 

Deſt. 65, Ifa ſireight ſquared picce of timber 
| beterminated by unequal Bales, whereof one cav- 
tains 1.92 ſuperficial foot, the other .85 ſoot , and 
the length of that picce of timber be 19.4 (cet;zwhat 
is the ſolid content, or how many Cubical feet are 
contained in that piece of timber ? 

Anſwer, 23.474 + feet (found out by one of My 
Oughtreds Rules for meaſuring a gmcnt of a Pyra- 
al in Problem 21. Chapter 19. of his Clavis Ma- 

emat.) The plc is this. 

Multiply the greater Baſe by the leſs, and extract 
the (guarc root of that product, then multiply the 
ſumoſthe two Baſes and that ſquare root by one 
"third part of the length ofthe (olid — C's 
ſhall the laſt produt be the ſolid content required. 
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' Example. 

The greate Baſe —— ———--—r , 93 
The leſſer Baſe - O . 85 
The produR of the multiplication 6 

of thoſe two Baſes . 10D 
The ſquare root of that produ&t—-—1 . 2774 
the ſum of that ſquare root and = 

the two Baſes — _ 4+ + 0474 
One third'part of the length is——— 5 . 8 
The produd of the multiplication 

-23 + 4741 


of the two laſt numbers is the ſolid 
content required , 


Queſt. 66. A Pyramid isa (olid comprehended 
under plane ſurfaces, and from'a triangular , qua- 
drangular , or any multargular Baſe, diminiſherh 
equally leſs and leſs till it' finiſh in a point at the 
top; now if the ſuperficial content of the Baſe of 
a Pyramid be' 5.756 feet, and the height thereof 
14:25 feet(which height is the length of the per- 
pendicular line that falleth from the top of the Py- 
ramid to the Baſe)what is the ſolid content of that 
Pyramid ? | 
Anſwer, 27.341 + feet: for if the Arca ofthe 
Baſe ofa Pyramid, be multiplied by one third part 
of the height thereof, the product (hall be the ſolid 
content of the Pyramid 3 therefore 5.756 » 4-75 
= 27.341 feet = the ſolidity of the Pyramid pro- 
pounded. 

\.__ Norte, Ifa Pyramid be cut into two ſegments by 
a Plane parallel to the Baſc, one of thoſe ſegments 
will bea Pyramid, and the other will have two un- . - 
equal Baſes, for the meaſuring of which latter ſeg- 
ment 
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ment. arule hath been alrcady given in the taxty 
fifth queſtion , the Arca of, cach Baſe being 
known. . 

| Oxeſt. 67. A Cone isa ſolid, which hath a Circle 
for its Baſe, from whence it grows <qually lefs and 
If (like a round Steeple of a Church) till ic finiſh 
in a point at the top 3 now if the Area of the Ba 
of a Cone be $:756 feet, and the height thereof 
14-25 feet, what is the ſolid content of that Conc? 

Anſwer,27.341 feet; for ifthe Area of the Baie 
of a Cone be multiplyed by one third part'of the 
heightthereof , the produ ſhall be the ſolid con- 
tent of the Cone. | | 

Noze, If a Cone becut into two ſegments by a 
Plane parallel to the Baſe, one of ' thoſe. ſegments 
will be a Cone, and the other ſegment will have 2 
unequal Baſes which are Circles, the folidity-of 
which later ſegment may be found out by the rule 
before given in the 65 queſtion, the Area of cach 
Baſe Cor circle) being known. 

eft. 68. A Cylinder is a ſolid which may be 
well repteſented by a Stone+ roll, ſuch as are uſed in 
Gardens for the rolling of Walks. Now ifthe cir- 
cumference of a Cylinder be 4.57 feet, and the 
length 3.25 feet, whatis the folid content of that 
Cylinder ? | 
' Anſwer, 5.4 + feet, thus found out : Firſt by the 
help of the given circumference 4-57 , find out the 
ſuperficial content 'of chat Circle) being the Baſe 
of the Cylinder) which content (by the preceding 
57th.queſtion) will be found 1.6619 + foot, then 
multiplying the ſaid 1.6619 by the given length 
3.25, the produ@ will be 5.4008 whichis the ſolid 
content required. ' y 
neſt. 
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Qweſt. 69 If the Baſe of a Cylinder be 1.6519 
foot, how much in length ofthat Cylinder will 
. make a foot ſolid ? =o 
Anſwer, .601 parts of afoot; Far 1-(to wit,1 
flid ſoot) being divided by the baſe 1.65 x9, gives 
in the quotient the decimal .6o1; * for the; length 
- required, , >. es inf: T 
?. Queſt. 70, A Globe isa periec xound body.con- 
tained under. one, Plane ; iv the midle of the Globe 
" there is a point called the Center, from. whence alt - 
freight lines drawn to the, outlide are , of equal 
length, and called-/Semidiameters,the double. af any 
one of which is equal to the Diameter. of. the 
_Globe 3 now if the Diameter of a Globe of, Seone 
be 1.75 feet; how many feet ſolid, are contained in 
that Globe? dls Joowe AS on. 
Anſwer, 2.807 * fect, for.as 21s io propartion 
to 11. Or as 1 is to, 5238,f0.is the, Cube of tha Di- 
ameter to. the ſolid content, of the:Globe ; There 
fore, multiplying alwayes the Cube. of the Diame- 
ter by theſaid decimal .5238, . the. produc (ball be 
the ſolid content required ;. So the. Diameter 1,75 
being firſt multiplied by it ſelf, the product, wil he 
3.0625, which multiplied by tha laid 1,75, gives tn 
the produdt 5.359375, to wit, the cube of the.di- 
ameter, which being multiplied by .5238,the.pro- 
duc: thence ariſmng will be 3.807%, -which is. the 
Glidity of the-Globe propaunded. x 
Qweſt. 71. What is the, Diameter of a, Glabs, of 
ſtone which, contains 4 cubical.or (qlid fect ?. -; .. 
ſwer, 1,967 foot,for as 4; LI i$.in proportion 
£021, oras Lis.to 1.9990909: ſo-i#4, ( the, ſolid 
content given-), to a fourth propaxtional, to,wit, 
7.636363 + whole cubick root is 1,96 4the diame- 
ter required. Con 
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Concerning the gaging of Veſſels. 


The cafieſt and apteſt waycs for practice in gf 
ging , arc thoſe which are perform'*d by the help of 
Tables , or Gaging rods purpoſely compos*d*: 
Nevertheleſs to give the Reader of this Treatiſe 
ſome light in this matter , I ſhall here joſert one 
- ruleto find out the number of Gallons contained 

in a full Tun, Pipe, Hogſhead, Barrel, or fuch like 
veſſe],according to Mr: Iingste's way of reducing 
a Veſſel co a Cylinder. The Rule is this | 

Having found the difference of the twodiame- _ 
ters at the bung and head of the veſſel, take 72 of 
that difference and add it to the leffer diamerer ; 
then ſquare that far and reſerve the produc 3' that 
done, if che content be required in Wine gallons 
multiply the product reſerved, this decimal trati- 
on .0034, and the length ofthe veſſel”, one into 
the athex (according to the Rale of continual Mul- 
$iplication )fo ſhalt the laft product be the number of 
Wine gallons required : but'if the content be re- 
quired in Ale gallons, multiply the produR before 
reſerved , this decimal fraction .0027 , and the 
length of the veſſct, one into the other continual- 
ly , © ſhall the produRt be the content in Ale gab 
tons: This Rulc I hall firſt 'explein by two que- 
ſtions, and then fhew howit is raiſed, 

Dueſt. 72: if the diameter at the of a 
veſſel be 32 inches , the diameter at the head 28.2. 

inches, and the ae” bao dimenſions 
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are {aid to agree very near with thoſe of an Eng- 
liſh veſſel called a pipe) what is the content of that 
- veſſel in- Wine gallons #? 

Anſwer,126.278 Wine gallons, that is 126 Wine 


-..: gallons and about a quart more (found out by the 


__ Fyule above given,as will be manifeſt by the follow- 
"wg operation.) 


| Explication, 


The Diameter at the bung. 32 . 0 
The Diameter at'the head ———28 . 2 
Thcirdifference ———— 3.4 $ 
Which multiplied by 72, thatis,—0 . 7 
The produc will be robert yn 4! GG"! 


Which adddd to the lefſer dimte-2, gg 
_ terigives the tnean diameter —— 12S 
- | Which - tncan | diameter; being | 
fquarcd (that is; multiplied __ in)» 952 3 396 
ſelf ). produceth 
Which produ@multiplied by ——0 0034 E I 
." The produc chence arifing will be; —3 . 23794 KM 
Which multiplyed by the tength of | 


the veſſel mort £39+ 0. 
-.,: The produdt- is | the number: of 
Mine gallons ſought, viz, — a9 2787 


"Queſt, 73. If the diameter at the bung of a ber 
zel be 23 inches, the diameter at (the head 1949. in- 
ches, and the length 27-4 inches; what s:the con- 
tent of that barzel in;Alc gallons ? Y 
. * Anſwer, 36438 Alc gallons, what is 3.6 @dlons 
and about a quarter wo hoy more. (found. out-by 
- ab 31% Ti $..7 fir ' 


 Explication. 
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Explication, 


The diameter at the bung — — ;8; 


The diameter at the head ——— oy x 2A 
Their difference—— — d gh 
Which multiplied by Torthat i is 
' The produd will be = 


Which added to the leſſer tiame-} 
ter gives the mean diameter ——- 
Which mean diameter . bein 


ſquared (that is , multiplyed |by-it 1487 08, wy Fo 


ſelf ) produceth - ".. oy 
Which product multiplyed by — ©: 0027! > I 
The produ@ thence ariling is — | 1 . 215%: Is 
Which multiplied by the lengeb$, | 

of the veſſel— 
| The produdt is the number of 

Ale gallons ſought , to wit- 


36. my 


$49 }- , 


The reaſon of the Rules " 1 


Two things are taken for granted in the ſaid 
Rule, vis, Firtt, it is ſuppoſed: that if 743 of the-dits 
ference of the two diameters [at 'the bung! and 
head, be added to the lefſer Yiarneter,the fam ſhall 
be.an equated or mean diameter : (' near cnoughfor 

aQical uſe though it be not exact ) viz: Kthore 
be a. Cylinder whoſe diameter is equal to; thac 
mean diameter , and whoſe length-is equal to the 

-length ofthe veſſel, that Cylinder ſball be!thual 
: co the pacyief\ the _ one-wan; ogy 


F; 
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the ſaid Rule preſuppoſeth that 231 cubick inches 

Ire cqual toa Wine gallon , and 282 equal to an 

- Alegallon; concerning which equalities ( cſpe- 

cially the latter) Artiſts differ ſomewhat in their 

' -m experimevts ; but according to any equality which 
"= "Aio that particular ſhall be agreed on, from this that 
_ Wlowsa rulc may be-framed, and Tables thence 

" Ellculated for gaging a full veſſcl without conſi- 
Rtrab)e error. | 

» -Takiog then thoſe two things above mentioned 

nh graveed , we may rightly infer that if a Cylin- 

_ der hath for its 'Baſe a Cirde whoſe. ſuperficial 
content is 23 3. inches, every inch in length of chat 
» Cylinder will; n231 cubick inches, or one 
intire Wine gallon; Now forafmuch as all Circles 
=are in (auch proportion one £0 the other as the 
P ſquares of their diameters,it (balibeas 29411344, 
(to wit, the ſquare of the diameteref chat Circle 
whoſe ſuperfigial content is 23+} is to 2 (to wic, 
the ſuperficial content 231 confidered as the Baſe 

of one Wine gallonz) or as I is t0.0034 3 Sois the 
ſquare of the <quated (or any other) diameter , to 

the ſuperficial content of that Circle in Wine gal- 
lons and parts of a gallon , which content multi- 
plied by the length of the veflcl will produce its 
ſolidicy or capacity in Wine gallons : Therefore 
the firſt part of the preceding cule for finding of 
the number of Wine gallons contained in a full 
veſſc] is maniſc{}: And after cheſame manner,fup- 
poling as before 2$2 cubick inches ave cqual to an 
Alc gallean, the decimal .0027 preſcribed in the 
Gid rule _ be found out. | MANS 

Upon grounds Mr. V/ingave 

Gaging rod ; 'Mr.:Owughtred alſo iy bis circles of 

| "ap Proportion 
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Proportion hath delivered another rule for Ga- 
| ging,from whenee his Gaging rod is deduced ; but 
che particular conftruQtions of thoſe rods , and | 

likewife the making of Tables for the ſame pur- ff - 
poſe, being handlcd by ſeveral Artifts , F thall not fre > 
iofiſt upon theth. RI 

Now if the induſtrious and more curious Ariths © 7 
metician,aſter he is well excrcis'd in vulgar Arichs © = 
metick, defires further knowledge ink ol 
the Anſwer of ſubril Queſtions about numbers g 
his beſt Guide wilt be che adttiirable Algebraiett A 

Art, - which diſcovers rules for the ſolving of Privy”. + * 
blems, as well Arithmetical as Geometricalthat Ys © _ 
are above the reach of any of the rules of common, 
Arithmegick , or practical Geometry, as may} 36 
partly appear by the two rules in the aforegoing® © 
52 and 65 Queftfons, as alfo by the ewo following ©” 
Queſtions, with which I hall corcludethis Chap- ' 7 
ter, 

Qweſt. 74. To find two numbers in a given pro- 
portion, ſuppoſe the leſſer to the greater as 2 to 3 
ard fuch, that if the lefſer nuimber be added tothe 
ſquare of the greater, alo if rhe greater number be 
aUJUed tothe fquate of the leffer, the two fams ſhall 
be ſquare numbers whoſe roots are expreſſible by 
rational or true numbers ( fractions being adtnit- 
ted for numbers.) 

Anſwer, 77 and 75. 


wm 
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bo ;/The Proof. 
"'The Cone of ;+..( the greater num-@ __, 
- ber) is 74k th ts Bb 429 
 Towhich adding the leflerr cumber — 
\ The ſum in its leaſt termis will be ———- 742 
Which i is a ſquare number, whoſe? _,. 
2 © 


= "Apa ain , the ſquare of 5+ ( the wm 


) 15 ——— Too 
.;To. which adding the grcater, num-(, _, 
——Cwae 20 
eſumi inits kaſi terms will be -- =—> 


een 


” Which isa fquare number: whoſe _ A 
voothe $ 


Alſo the (aid numbers TE and ;> are one to the 


= AY { other as 2 to.3, wherefore the queſtion ls ſolved. 


Which numbers 75 and 73 arc found; out id this 


——  Theoreme 


if che Fl aGion {'be divided into; any two parts; 
either. of thoſe. parts being increaſed} with: qþe 
ſquare of the other. part ſhall give a {raQionIip- 
ving a rational ſquare root.  - - 

| Wherefore by dividing 4 into the two fraftions 

7Z and 5+ , which arein the preſcribed-proportion 
of 2 to 3, thoſe fraQions will fatisfic the conditions 
in the queſtion propounded. 

Likewiſc theſe two fraQtions 75734% and 732i 
will anſwer the queſtion, and are found out with- 
ont extraQing any root; 'but the manner of finding 
out the ſaid Theorem and laſt mentioned fractions, 
T have (hewn inthe 24th.queſtian of my third book 
of the Elements of Algebra, Deſt, 
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Lueft.75.To find 3numbers,Gllſſchat the ſquare 

of any one of them -being added to the other two 

numbers, the ſum of ſuch addition ſhall be a ſquare 

number, whoſe root is a rational number, 
Anſwer, 1, 5, and *$ 


The proof, 


Fir , the [quareegthc firſt amber 
1 is — 

To which adding, the ſecond and 
third numbers 4 and *$,the ſum will be 

Which is a ſauare number x. whale 3 ; 
root is 
Secondly , the ſquare of the he froqudly 64 
number + is —— 

To which addivg, the firſt and third J | 
numbers 1 and:*+;, .the ſum in its leaſt 423. 
terms will be ——— 

Which is a ſquare number hoy as 
xoot is — — , 

Thirdly,the ſquare of the th third Aus 256 
ber *$ is ———+ of 

To which adding the firſt and ſecond 
numbers 2 and, * the, ſum in its leaſt 
terms will be —— 

Which is a ſquare. number unber who 
root.is _ =} 


\v 
bo 


= 
wh 


Wherefore it is manifcR that the three numbers 

3 and ** will atistie thc conditigns. .in the que- 
ton n which may beſolved alſoby.other numbers, 
but the mannex of tinding them out Fhave ſhewnio 
the 32 Queſtion of my third Book of the Elements 
of Algebrs, K k 4+ CHAP, 


Appending, | 
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3. Probl. L 

Toiſcover a number which any one ſhall bave in bis 
zonind, without Rquiring bis td reveal any part of 
Mhat or any number whatſoever. 


X Frer any one hath thought upon a number at 
mM 7 \\ pleaſure bid him double it, and to that double 
+> © DÞid him ad4 any ſuch even number which you pleafe 
” ___  >@pign, then from the fum of that addition let him 
| "#1c& one half & reſerve the other half: Laſtly from 
-__ this half bid him to ſubtract the number which 
- > he firſt thought uponzthen may you boldly tcl him 
what number remaineth in his mind after that firb- 
traction is made, for it will alwayes be half the 
number which you ns him to add. 

For example ſappoſe he thought upon 6, the 
double thereofis 12,to which bid him add ſome e- 
ven number at Your pleafare, ſuppoſe 4, fo will the 
ſum be 16, whereof che half is 8, from which if he 
ſybtra& 6 (the number firft thought oo) the re- 
majnder is 2 (to wit, half the number 4, which was 
by you affigned to be added3)which remainder you 
diſcover, notwithſtanding all the operation was 
performed tn his mind, withoat his making known 
of any number whatſoever. Note that the adding of 
an ecyennumber as aforeſaid is not of neceffity, t 
only to avoid a fraction which wilt ariſe by t- 

King the half of angdd number. | 
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The reaſon of the Rule. 


If to the double of attyy number (which number _ 
for dicinQtion fake I call the firſt.) aſecond number rm of” 7 
be added, the half ofthe ſum muſt neceſſarily caps © 
fiſt of the faid firfi number, and half the ſecogld 3 
therefore if from the ſaid balffum che firſt nuchber- 
be ſubtrated, the'remainder muſi of necefltf. 
half of the ſecond number which was added. 


Probl. H. 


Two numbers, the one even and the other odd, bein + 
ded unto 1wo perſons , to the end they ng. 
(ontof your fight) ſeverally chaſe one of thoſe nuts. 
bers ; #0 diſcover which of theſe nambers cach pers 
fan ſhall have choſen. "mM 


Suppoſe you have propounded unto Peter and 
Jobn two numbers, the one cven and the other odd, 


as 10and 9 , and thatcachof thoſe perſons. is to 
chuſe one of the ſaid numbers unknown to you. 
Now to diſcover which number each perſon ſhall 
have choſen, you muſt take two numbers , the one 
even and the other odd,as2 and 3; then bid Pcter 
multiply that number which he ſhall have choſe, 
by 2 3 and cauſe Jobx to multiply that number 
which he ſhall have choſen by 3 3 that done, bid 
chem add the two products together » and kt chem 
make known the ſum to you, op cle demand of 
them whether the ſaid furn be even or odd, .or by 
any other way more ſecret endeayour to diſcover 
ic, by bidding « berp to take the halFof the ſaid ſum, 


for 
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for by knowing whether the faid ſum be even or 
odd , you do obtain the principal end to be aimed 

| at, becauſe if the ſaid ſum be an even number,then 
' infallibly he that multiplied - his number' by your 
-modd-number(to wit,by 3') did chuſe the even num- 
Sex (to wit, 10; )but if the laid ſum happen tobe an 
pdQ.number, then he whom you cauſed tomultiply 
zisAumber by your odd: number (to wit,by 3 ) did 
ifallibly chuſe the odd number (to wit, 9. ) 
For example.,if Peter/had-made choice of 10,and 
Jobth 9, fuppoſe you willed Peter to multiply his 
- nagtber 10 by 2,and-Fobx,to multiply his number 
ay 33 the products will be20 and 27, whereof 
Fncſumis 47 , which being an odd number., you 
Mgy thence conclude that: Fobn whom you cauſed 
wWmultiply:his number by 3, did chuſe 'the odd 
Fumber 9;and therefore Peter did chufe.20, [But if 
You had willed Fobn to have multiplicÞdhis fmumber 
9 by 2,and Peter to have multiplyed his number 10. 
by 3; the products would have been 18 and 30, 
whereof the ſum is 48, - which is an even number, 
from whence you may infer that he that multiply- 
ed his number by 3 did chuſe the evennumber, and 
therefore Peter had choſe 10, and Fohn 9g. - 


Demonſtration. 


The reaſon of the aid rule is very caſie;,: Fd de 
pendeth principally upon the 28 and 29: propoſiti- 
ons of the gth.book of Exclid, for one: may infer 
from the 21 of the ſame book,that an even pumber 
multiplied : by any number whatſoever. produceth 
an even number, but an-odd number is: of a diffe- 
rent nature, for if it be mwltiplicd by av even num- 

ber 
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ber,the produdt is an even number ( by the faid 28 
propoſitionz)and if it be multiplied by an old num- 
ber,the product is odd. ( by: the. faid 29 propokſiti- 
on.) Therefore if in making this ſport it happeneth 
that the even number be multiplied by your odgrnan, on” 
number,both the produds ſhall be even, and conſt © 
quently the ſum ſhall be infallibly.an even nu 

(by the ſaid 21 propoſition.) But if it happeythat 
you cauſe the odd number to, be multiplie by 
your odd number, that product will be odd Yand 
the other produdet even, therefore the ſum qgffthe 
two products ſhall be an odd. number (as Cipin 
hath demonſirated upon the 23. of the 9th. of We« 


clid. 
Probl. , 3. 


_ A certain number of diftind things being propoundey, 
30 diſpoſe them in ſuch an order ghat calting away aK.. 

' wayes the. ninth,or the tentb,or any other that ſhalt % 

| be aſſigned, unto a certain number, thoſe remaig- 


ing may be fach as were firſt intended to beleft.. 


This Prohlem is .uſually. pxopounded in this 
manner,viz; fifteen Chriftianr and fifteen Twrks be- 
ing at Sea in one and the fame. Ship in a terrible 
fiorm, and the Pilot declaring,a neceſſity of caft- 
ing the one; half.of thoſe pexſons into the Sea, | that 
the refit might be ſaved 3 they, all, agreed that -the 
perſons to be caft away ſhoyld be ſet our by lot a(- 
ter this manner ,, viz. the-thirty perſons ſhould:be 
Placed ina round form like a Ring , and then- be- 
ginning to count at one-of the Paſſengers, and 
proceedingcircularly, every-ninth petſon ſhould 
be caſt into ;the Sca , until of. the thirty: perſons 
there 


there remained only fifteen. The queſtion is, how 
thoſe thirty perſons ought to be placed, that the 
Jot might infaſlibly fall upon the fifteenTarks, and 
Wi: not upon any of the fiſteen Chriftianr? For the more 
| "> comoxalic remembring of the rule to reſolve this que- 
# " Migo , Iſhall preſappoſe the five vowels, 9,,4,0, 
" X6Wnific five numbers, to wit, (#4) one, («)) two. 
(#3) Þree, (0) four, and (#) five ; then wiil the rule 
it lf be briefly comprehended in thefe ewo fol- 
lowing verſes. | 


. - <gyF 
1 From numbers, aid and art 


Never will fame dep art. 


fn which verſes you are principally to obſerve 
.the vowels, with their correſpondent numbers be- 
Þre , and then beginning with the Chriſt- 
_ 7, the vowel o(in form) fignifeth that four Chri- 
, ftiany are to be placed together 5 next unto them, 
the vowel « (in ne#: ){ignificth that five Twrkes are 
to be placed ; In like manner e (in bers Jdenoteth 2 
Chriftians, a(in aid) 1 Turk, i (in aid); Chriſtians, 
in end 1 Twrk, o(in art) 1 Chriftian,e(inne) 2 
wrker,e (in ver )2 iens,s (in will)3 Turkes 
(infeme )1 Chriftian,e( in fame)2 Turker,e(in de)2 
Chriftians, 6 (in part) 1 Tark, 

The invention of the {aid Rule,and ſuch likede- 
pendeth upon the fubſequent demonſtration, viz, if 
the number of perſons be thirty , let thirty figures 
or ciphers be placed circularly , or elſe in a right 

6 


line as you ſee, 
COO0R00000000000000000000000000 
That done, begin to count from the firſt, and 
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mark the ninth (or what other ſhall be aſſigned) by 
putting a point or croſs over it ; then count for- 
ward from that which you have marked, and place 

* another point over the next ninth; and continue to 
do the ſame, beginning again when you ſhall bc at, ne 
the end ( ifthe cyphers are placed ina right ling} 
and paſling over thoſe, which you (ball have altea- * 
dy marked, until you have marked the numwize- 
quired, as in the example propounded, untfyou 
have marked fiſtzen, for then all the cyphers Uri 
ed ſhall be thoſe which muſt be caſt away, anifehe 
others thoſe which ſhall remain. Hence it ev 
dent, that if you obſerve how thoſe cyphers whilgh | | 
are marked , are diſpoſed amongſt thoſe which the 
not marked ,. you will cafily make a rule for ay 
nymber whatfocycr: "4 

By this invention (as ſome do conjecture) the 

famous Hiforian Joſepbns the Jew , preſerved iy 
life very ſubtily in the Cave, / co which himſelf and 
forty of his Countreymen had fled from the furi- 

ous and conquering Remgns at the Scige of Jotapa- 
8« : for his ſaid Coyntreymen having moſt wickedly 
reſolved to kill pne another , rather than yield to 
their enemies, , he at length (when no arguments 
that he could uſe would difſwade them from ſo hor- 
rid an a& )prevailed with them to execute their tra- 
gical deſign by lotz and fo by the help of the afore- 
faid artifice (as we may ſuppoſe) himſelf with one 
other perſon only remaining alive, after che reſt 
were inhumanly murthered,the to put ' an 
end to the lot, and thereby fave lives. | This 
Kory you may tee at inthe fourteenth Chap- 
ter of the thixd book of the Hificry of Joſephus of 
the Wares of the: Jews. 21 ki 
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Probl. 4. __ 


Many numbers which proceedfrom 1 or unity in a pros 
greſſion, according to the natural order of numbers, 

— Aſech as tbeſe, 1,2,3,4,5,6,8c«) being placed in a 

= "and form like « Ring to diſcover which of thoſe 
- waSbers any one ſhall have thought upon. 


-Efany multitude of numbers in the aforeſaid 
- profeſſion, ſappoſe theſe 10,to wit, 1. 2. 3. 45.6. 
7.810. be written upon 10 ivory counters ( er 
_ fop&want thereof upon 10 ſmall /pieces of ' paper ) 
Which may be repreſented by theſe 10. letters, A. 
-D.E.F.G.H.I.K.L.viz.ſuppoſc'1 to be written 


. © pn thecounter A, 2 upon B; 3 upon C, &c. 


—_—_ tigures underneath , that the ſubtilty of the ſport 


-Phen having placed thoſe Counters circularly as 
-., Fouſce(with their blank faces uppermoſ, - and the 


may the better be concealed): let any one think up- 
on any number of- unities which. doth: not cxceed 
10 ; that done bid him touch one: of thoſe Coun- 
ters at pleaſure , and:toithe number; on the back- 
fide of the counter touchied (which you cannot: be 
ignorant of, having noted well' the: place of /1. a” 
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A? add'ſecretly in your-mind,' the juſt mamber of 
all the counters , and referve: the ſarn 3 '' en bid 
him imagine in his mind che-counter touched to 
be the number which he thought , and'from that / 
counter to count backwasds, untill he ſhall havg@amn” 
made up the aforeſaid fum, which you reſerved, 
will his computation infailibly end upon the gellin» © 
ter upon which the number Though opon is 
ten. —" 
For exaryple, ſuppoſe that be thought 7 6r And 
that he touched B,towit,2 Add to 2 the numBigrot 
all the counters, to wit, ro; ſo the ſum will baya' 
then bid himto count unto 12 beginning at B ah. 
going backwards, and eltceming B to be the num 
ber thought;ro wit 7;ſo will $ fall upon'A,' 9 und. 
L, 10 upon K, 11 upon H, and-laftly, -12-upon tg - 
counter G, which being turned up will ny 8. the 
number thought. We: -- 
The reaſonof this rule is not + difficult to be ap- | 
prehended ,.two principles bring preſuppoſed, the 
one is this, to wit, many counters or things what- 
foever being diſpoſed orderly one after the other, 
inone continued line, whether it be right or cir- 
cularz if you value or name the firſt counter to'be 
ſome number of unitics at pleaſure, and continue 
to count forward according to their natural order 
of numbers, untill another number be named which 
falleth upon the kaſt counter ; or if youimagine 
or name the laſk counter, to be the ſame number of 
unities as before you put*upon the tiftt , and conti- 
tinue to count backwards unto the firſt counter; I 
{ay,that the ſame number wiltbe'named at the end 
of both thoſe computatiens : for example, in theſe 
9 letters A.B,C.D.E.F.G.H.K, if the letter A be 
cſieerned 


: = 
Saks ” 


i Tat Sr i ET ENS EIS © 22 I: 
: $ - p - - . 
wo fey Rat > 

_ ES Is - . D $4} 


$36 .Of Sports Appendix, 
eficemed to be 4 , and from thence you count for- 
wards unto K , according to the natural} order of 
numbers, the letter K will fall upon the number 12. 

' In like manner, if youeſteem K to be 4, and counce 
” '»n.oo backwards from K to A, the letter A wilt likewiſe 

” .- DAMllupon az, 


$, & 9%  ® US: ts 22. 
Ss GB Ec DA GG 2b IK, 
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© OR Fe other principal is this, to wit, many coun» 
+= 88s being diſpoſed ina round manner likea Ring, 

'4 F you eclieem-any one of thoſe contents to be 

"Sac nucuber at plcaſure,and then from that coun- 
"FT if you count circularly, until you end upon 
* cqunter where you began , the. number ht 
named will be equal to the ſum of the number of 
a the counters, and of the number which you 
put the firſt counter ; for cxample; If D be 
one of 19 Lettcrs placed in a circumference, and 
that imagining D to be7 , you begin withit, and 
count round the whole circumference , according 
to che natural OI of numbers, eill 
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You end with D where you began 3 the nurnber 7 | F 
which is compoſed of 10 and 7 will necef{arily fail FE” 
upon D ; : for 9 { whichis the number of letters in EN 
the circumference beſides D ) being added - to 7 
(which was firſt put upon D) makes 16,to which Low 
being added ( becauſe D doth end as well as begin” 
the circumference) theſum is 17. E 


Now theſc two principles being preſuppoley 
will not be difficult co appehend the reaſon © $7; 
aforeſaid rule in all cafes that can happen 3 
imagine that one hath thought upon 7 , or 

counter G, then that counter which he ſhall rottel 
muſt cicher be the ſame counter G or ſome othe 
that proccedeth or followeth G. K+ 

Firſt therefore ſuppoſing the counter or numbes®” 
touched to be the ſame with the number th ME 
the truth of the rule will be then evident , ' for by . 
the rule given, he ſhall begin co count from the 
fame G unto 17, putting 7 upon G, therefore by 
the ſecond preſuppolition the number 17 will fa!l 
upon G. 

Secondly imagine that he touched a counter of 
number following G the number thonght , as L or 
10.then according to the rule adding 10 (the mul- 
titude of all the counters placed circularly ) unto 
10; or {. ( the counter touched ) bid him count 
backwards unto 20 by beginning at L, and eſtcem 
L tobe 7. Now becauſe by beginning to count at 
G which is 7,and proceeding te count forward, the 
number 10 will fall upon L. ; cherefore by the teſt 
preſuppoſed principk, if we cfieem Ltobe 7 and 
count backwards, the number 10 will infal{ibly fall 
upon G,and then the number 20 ſhall alfo fall upon 


the ſame G by the ſecond preſuppoſed prieciple. 
| 9H | Lafily, 
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Laſtly, imagine he touched fome number /or 
counter which precedeth 7 the number ſought , | as 
 Bor2;: then adding 10 to 2, you are to bid him 
- count unto 12,he having firſt imagined B to be the 
*, number thought 7 , and going backwardsto A,L, 
2K, &c. Now becauſe by proceeding to count at B, 
vt ch i is 2, and beginning to count forward to C; 

+ the number 7 falleth upon G 3 therefote if 
agine that Gis2, and from thence count 
wards towards F, E \&c.the number 7 will fall 

AB (by the tir preſuppoſed principle;) there- 
re. when one:afſumeth B to be 7, and counteth to- 
wards A,L, &c. toany: alligned number: it is in cf- 
Rc as much as when one imagineth G to. be 2,and 
Ecounteth towards F,E; &c. unto the (aid' aſſigned 
- number, for each of thoſe. computations will end 
{in the ſame point 3 but it is manifeli. (by the ſecond 
/ preſuppoſcd principle) that eftceming -G to be 2, 
and counting towards F,E, D, &c.round the whole 
circumference, the number 12: will fall upon the 
ſame G. And becauſe G being ſuppoſed to be 2, and 
counting on the ſame coaſt as before , the number 7 
falls upon Bz therefore if the computation be con- 
tinued on the ſame coaſt from B 7 unto 12, the 
number 12 will fall upon the lame G. So that the 
practice of this ſport in all its caſcs is ſully de- 
monlirated, 

Note, that tothe number of the counter tou- 
- ched; you .may not only add the number of all the 
counters once(as the rule dircs)but twice, thrice 
ox more times : for example, B being touched, you 
may cauſe him to.count unto 12, or unto 22, or to 
3e, 42, &c, the reaſon whereof i is eVident from the 
ſecond preſuppoſed principle. " 

Probl; 
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4 frac? "Probl; 5. 


% 
Ls 


Many 1nmbers being ſhewed by pairs, to wit, twoby 
two, unto any one, that be' may think, upon any RC. 
ou6 of thoſe pairg at pleaſure; to diſcover the pj 
that was thought upon. " £0 


fc 


Let 2o numbers, ſappoſe theſe , 1.3:3.4, 
8.9-10.11.12,13.14415,16.17.18.19.20,” be 
teri upon Ivory counters (or for want thereof 1 
ſazal pieces of paper) to wit , 1 upon one colt 7 
tes, 2 upon another, 3 upon a third, &c. Then dige 
paſe them/jinto pairs as you ſee, vis. ſuppoſe Perf 
and 2 fo be one pair , 3 and four tobe anothes.F# 


: s BS... 

1] 3+ | 

3: 4 | 

© | $- 6 ; 

j «:; Þ | 
+o——_ 
e IT, 12 
| yen rot 
i » 1134 14 
j Iy. 16 
17. ' 16 
(119. 20 


patr,&c. and'of theſe pairs let any one think -upon 
which pair he pleaſeth. Thatdone you are to di- 
firibute the ſaid 20 numbers in ranks, in the' form 
of a long ſquare , until there be 5 numbers in 
length, and 4in breadth, after this manner. viz* 

| | © 8. = 
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 Iay thethree firſtnumbers 1; 2, and 3 ina rank (as 7 
you ſee inthe ſecond. tigure ) from A towards B ; 
. then place 4 underneath x, and 5 after 3 {( inthe 
ſaid rank AB,) Again place 6G under 4, and 7 attet 
(in the aid rank AB.) Then place 8 under 6,al- 
g.0.10,11 on the right hand of 4 in the rank CD. 
in place 12 under 9, and 213 on the right hand 
in the rank CD. and 14 under 12. Moreover 
$-16.17. on the right hand of 12 in the rank 
BT 2Gly, place 18: 29. 20. on the right handof 
$ the rank GH, fo will all the numbers be 
FED id as you fee in the Table, That done, you 
axe todemnand of him that thought upon two num»: 
= Ders as aforcſaid, in what rank or ranks the faid 
s do happen to be found, vis. | 


A dS 23) $1.7 1Þ 
C4] 24201 is [13.19 
E | = | 15.36 [37 (F 
oils [s [20 ff 


in which of the ranks AB, CD, EF, GH, or in 
which twq of the ſaid ranks: now if he anſwer that 
the two numbers which'he firſt thought upon are in 
the firſt rank A B. they 1 and 2 ſhall be the num 
bers thought upon 3 if in the ſecond CD, then 9 
and 10 ſhall be the numbers thought if in the 
third rank E F,then 15 and 16 ſhall be the numbers 
thought .: if they axe in the fourth rank;:G H, then. 
19 and 20 ſhall be the numbers thought ; but if he 
ſhall fay tha the numbers thought are in diflereng 
ranks, then you are heedfully to mark .the' aid 
numbers 3 and 2, 9 and 10, 15 and 16, 19 and20o, 
which 


- . ber of the key ) a number asfar. ſeparated from 2, 
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which.may be called the: keys of the fport, in:56- 
gard-they ſerve not any ta diſcover thei'two:num- 
bers:thought,  wbenthey axe bath in- anc: and the 
ſame rank ( 117 alſo: when! theyrare. in © 
two diffcrevt ranks:, ' for in this-Jatter'caſe as foog 
3s it hath been declared ta you.in which two | zap 
the. two numbers thought !are placed',: you! 
take the key of thehigheſi of thate:twa:rank 
deſctuding; in a :\down. right: line from thi 
namber\.of that key: unto'the. lower of | 
two ranks; you. ſhall theze find:one: of & 
numbers thought, and: updn the night hand of 
ſecond number of the faid key.at the fame diftang 
fidewiſe:from thei ſtkcond number of the key,zs 0! 
of thenumbers thought was diſtant 'from the ! wi Feb: 
namber of the key,you ſhall; find the. other numbeg 77 
though 5 ( 4 A. £4774. 8 3/877! [37 I 7. _ 
For example, ſuppoſe the twonurmbers thought | 
are 7-a0d 3, and that it ſhall be deckared unts you 
that-they are in the firft and fourth; ranks 5: take 
then the key of the higheſt of thele two ranks, to 
wit of [the tirſt , which is 1 and 2;/:anddefrendi 
downzight from 1 untothe fourth zank;, nota 
there hag 8 one of the numbers thought 3 then ſeek 
ſide wiſe on the right hand of 2.(the ſecond num- 


as 8 is diſtant from 1, and you will find 7 the other 
number thought. --- _ 
Again , -ſuppole he faith chat the numbers 
thought are in the ſecond 'and third tanks ; take 
then the key of the fecond:rank which 9 and 10, 
and deſcending downright from 9 to the third 
rank, you ſhall there find 12 which is one of the 
numbers-thoughty then feet fidewffe on" the right 
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-handiof xo (the ſecond numberoof the key)a num« 
-ber as far diſtant from 10-as 12) is from 9 , arid you 
ſhall find 7Þ which is the other number thought; '© 
:{ Thereaſon'of this will be apparent from a''{e- 
;rious conſideration. of the placing of the numbers 
ccording' to the rules before igiven, for it! is 
vy cvident;that of thetwo numbers coupled 
fy two:;'there can neveribe' found more then 
ir in:one ard the ſame rank , and of all:the 
airs 'One' number is alwayes found i vie 
Wand the:other number in! an other rank. '*: 
*M otec alſo; that this fport-may be practiſed with 
tyers perfons at once,and not only with 20 4num- 
s, but-with any fuch multitude of numbers 
#, Which is produced by the multiplication df: any 
ETFwo numbers which differ by 1/07 unity ; #s'$'0; 
EFvhich is the product of 5 multiplied by 6, and/4> 
Swhich'is the-product of the'multiplication'of & and 
7. That which is chidfly to beregarded'is the'pha» 
cing of the umbers in ranks according to the?di- 
reQions beforegiven : and: for the more cafie com- 
prehendirigof that order, | have'/in 'the following 
Table ranked 3o numbers in} their "due-/phaces, 
which being compared with the former Table, and 
well viewed , 'will beta clearer iHuftration than can 
be expreſt by many words-. 1 90310 1 
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3 011 Probl, 6;-| -t ls 5 1:4 nn bans 
Thred jealour butbauds with their wives, being read ? 
#0 p27 by night over a river,do find at the river ods | 

a boat which cay cary but two perſons at once,. aud 
for want of a Boatman they are neceſſitated to ros 

' themſelves over the river at the ſeveral times : api 
queſtion is bow theſe 6 perſons ſhall paſ 2 bl} 
that none of the 3 wives may be found inthe al 
pany of 1 or of 2 men unleſs ber busband be prefi 
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'They mult paſs in this manner;vis. Firſt twowad? ®. 
men pals, then one of them bringeth back the boat, _ 
and repaſſeth with the third! woman 3. that dong: 
one of the three women bringeth back the. boat. 
and fitting down upon the. ground with her huf 
band permitteth the other two men to paſs ever to#-.. 
tind their wives; then one of-. the ſaid men wit 
his wife bringeth back the boat , and placing her 
upon the ground he taketh the other man and re- 
paſſcth with him laſtly,the woman which'is found 
with the three men entereth into the boat, and at 
twice gocth to fetch over the other two women, 


Probl 7. 


Two merry companions are t0 bave equal ſharesof 8 
\Gallons of wine, which arein a veſſel containing 
exally 8 Gallons, now to make this equal partition 
they bavc only two atber empty veſſel 1, wbereof one 
containeth 5 Gallons, and the other 3 , the queſti- 
on is, bow they ſhall exatlly divide the wine by the 
belp of thoſe three veſſels, t- 


F ir}, *from the veſſel which containeth 8 gallons 
| and 


be poured into the -* 
{xor - pg ſo filled lex 
( "4. a% ty ye feof Three other 
| roar bd un ep 
thre] al tons which ave in t « neſſaf of 
p = Lino. the” veſſel. of $; which ; will now 
F" Cwithia it, thatdone let the.2 gal- _ 
the rel ſetoff $, be put into*the 
then of the 6 gallons of wine 
{ the veſct of's _ again the tive, 
es 2 5 pour out 1. gallon into the veſſel 
ary wanted only'i g oof. ſo there 
5 exactly 4 gallons within the veſſel of 5 
id 484 Weng che other two veſſels. . This 
-”  *quettion miy be reſolved jn another way \, but I 
8 ove thor as ar ' exerciſe to the wit of the jngeni- 
Is, I "\ low lick it firſt fight it may be thought. by 
= Yor, that the two laſt mentioned Problems cannot 
= 8 relelyed by 20 certainRule, but only -by many 
— hls, WV by argurnentation and diſ- 
—w bl; : jon of thoſe queſtions may be 
- - four Re the impoſſibility of them;. if by 
i Koper honld have been. propounded impoſſt- 
-- blez as the mokkingenious Gaſper Bacbet hath mi- 
Bookim-che Freneb Tongue , -in- 
ſans & delefiables qui ſe font 
Nt Sen Bikers extracted 
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